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1.0 INTRODUCTION

The objective of the baseline ecological risk assessment (BERA) is to determine whether
chemicals associated with the Old American Zinc Plant Site (Site) in Fairmont City,
Illinois found in wetland soils, sediments and/or surface water pose a current or potential
future risk to populations of aquatic receptors, including macroinvertebrates and plants.
An ecological survey (described in Subsection 1.3) found no state or federally listed
Threatened and Endangered (T&E) plant or animal species or suitable habitat for these
species on or surrounding the Site. In accordance with the Administrative Order of
Consent (AOC), because no terrestrial T&E species were identified the BERA only has to
address the aquatic ecosystem that may potentially have been affected by smelter-related
contaminants.

To meet this objective, the BERA:

* Evaluates heavy metal levels in sediment, surface water, and macroinvertebrate
and wetland plant tissue;

* Assesses the potential for adverse impact to ecological receptors, focusing on
exposures to aquatic invertebrate and wetland plant communities; and,

* Develops conclusions and recommendations based on the findings of the BERA.

The results of the BERA will be utilized in the Feasibility Study (FS) to propose risk-
based standards applicable to the Site and to define the appropriate response alternatives,
if any.

1.1  APPROACH

The methodology used to assess the potential ecological risks at the Site draws upon
guidance set forth in the following documents:

Framework for Ecological Risk Assessment (EPA, 1992a). EPA/630/R-92/001.

o FEcological Risk Assessment Guidance for Superfund: Process for Designing and
Conducting Ecological Risk Assessments - Interim Final (EPA, 1997). EPA 540-
R-97-006.

Guidelines for Ecological Risk Assessment (EPA, 1998). EPA/630/R-95/002F.
Ecological Risk Assessment and Risk Management Principles for Superfund Sites
(EPA, 1999). OSWER Directive 9285.7-28P.

o Superfund Ecological Risk Assessment 8-step Overview (EPA, 2005). Last
updated on Monday, January 3, 2005.

URL: http://www.epa.gov/regionSsuperfund/ecology/html/8stepera.html
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o Sediment Classification Methods Compendium (EPA, 1992b). EPA 823-R-92-
006.

The United States Environmental Protection Agency’s (EPA’s) Framework document
(1992a) defines an ecological risk assessment (ERA) as a process that evaluates the
likelihood that adverse ecological effects are occurring or may occur as a result of
exposure to one or more stressors. EPA (1997) has developed an eight-step ERA process
for Superfund that is based on this ecological risk assessment framework. The steps are:

Step 1: Screening Level Problem Formulation and Ecological Effects Evaluation
Step 2: Screening Level Preliminary Exposure Estimate and Risk Calculation
Step 3: Baseline Risk Assessment Problem Formulation

Step 4: Study Design and Data Quality Objectives

Step 5: Field Verification of Sampling Design

Step 6: Site Investigation and Analysis of Exposure and Effects

Step 7: Risk Characterization

Step 8: Risk Management

The first two steps in the assessment process are streamlined versions of the complete
framework process and are intended to allow a rapid determination that a site poses no or
negligible risks, or to identify which chemicals and which exposure pathways require
further evaluation. A screening level ecological risk assessment (SLERA) was completed
for this Site during the development of the Support Sampling Plan (SSP) for the Site
(ENTACT, 2006). This SLERA identified the need to conduct further assessment of
potential risks posed by heavy metals to specific aquatic receptors. Specifically, historic
data revealed the presence of sediments at the Site that contained concentrations of heavy
metals in excess of sediment-quality benchmarks. Macro-invertebrate fauna and plants
inhabiting the ditches, streams, and wetlands that receive runoff from the area of the
former smelter facilities (Facility Area) may, therefore, become exposed to the heavy
metals present in these sediments at concentrations that could result in potential
ecological risks. Therefore, the BERA prepared for the Site addresses potential risks to
aquatic plants and aquatic macro-invertebrates resulting from the presence of heavy
metals within surface waters and sediments.

Steps 3 through 7 in the framework are a more detailed version of the ecological risk
assessment framework, and these are the steps that were followed for preparing the
BERA for the Site. The following subsections present the steps performed for this
BERA, following EPA Region 5 guidance (EPA, 2005).
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1.2 REPORT ORGANIZATION

This report consists of the following sections:

Section 1: Introduction — This section presents an introduction to the Site,
objectives, approach, and the organization of the report.

Section 2: Site Characteristics — This section presents a description of the Site
and describes Site-specific field investigations conducted to support the
BERA.

Section 3: Problem Formulation — This section presents the first four required
elements of the BERA: the chemical of potential ecological concern (COPEC)
screening analysis, an exposure pathway analysis, a conceptual exposure
model, and a COC fate and transport analysis. Assessment and measurement
endpoints are also selected.

Section 4: Ecological Investigations — This section presents a description of
the field studies performed to support the BERA, which included sediment
and surface water sampling, laboratory bioassays, tissue sampling, and
community studies.

Section 5: Characterization of Exposure and Ecological Effects — This section
presents the characterization of exposure, which identifies the magnitude and
frequency at which target receptors may potentially be exposed to COPECs
that have migrated or that may potentially migrate via complete exposure
pathways to the ecological habitat at the Site. This section also presents
information on the toxicity of the COPECs to ecological species, including
bioassays/toxicity assessment and bioaccumulation studies.

Section 6: Risk Characterization — This section presents the risk estimation
and risk description which integrates the information from the problem
formulation and the exposure and ecological effects characterizations to
estimate the nature and extent of potential ecological risk. This section also
summarizes those factors that significantly influence estimates of potential
risk, evaluates their range of variability, and assesses the contribution of these
factors to the under- or over-estimation of potential risk.

Section 7: References- This section presents the citations of the literature
referenced in the BERA.

All tables and figures presented in this report are located at the end of each respective

section.
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2.0 SITE CHARACTERISTICS

A physical and biological description of the Site and information on the areas on or
adjacent to the Site that contain ecological receptors and habitat are described in this
section.

2.1 PHYSICAL SETTING

The former smelting operations at the Site were conducted on the 132-acre Facility Area
located within the southeast quarter of Section 4, Township 2 North, Range 9 West, St.
Clair County, Illinois,. The Facility Area location and surrounding area topography are
illustrated in Figure 1. The Facility Area is currently inactive, and surrounded by a
chain-linked perimeter fence with locked entrance gates along the eastern and southern
boundaries.

The Facility Area is bordered by Kingshighway to the east, 45™ Street to the west,
Maryland Avenue to the north, the Cargill Facility (formerly Swift Agricultural Chemical
Corp.) to the southeast, and CSX Intermodal and the Penn Central and Baltimore/Ohio
railroad corridor to the south, as illustrated in Figure 1. Residential properties lie to the
immediate north and northeast of the Facility Area, and commercial and industrial
properties lie to the immediate east, south and west. Collinsville Road, a four-lane
highway, lies approximately 0.12 miles north of the Facility Area and to the immediate
south of a large wetland complex known as the Old Cahokia Watershed.

As the focus of the BERA is limited to the aquatic ecosystem that may have been affected
by smelter-related chemicals, this discussion regarding Site setting is limited to the
aquatic features on and downgradient of the Facility Area.

2.2  SITE HYDROLOGY AND DRAINAGE

The surface water drainage on and downgradient of the Facility Area is shown on Figure
2. Surface water drainage over the majority of the Facility Area flows in a southwesterly
direction to Rose Creek via a series of ephemeral ditches. Rose Creek, another
ephemeral drainage flows in a westerly direction from the Facility Area, discharging to
the Old Cahokia Watershed at a point approximately % mile west of the Facility Area.
The northwestern portion of the Facility Area is drained by a ditch along the western
boundary of the Facility Area, which carries and surface water runoff from this area of
the Facility Area northward directly to the Old Cahokia Watershed at a point
approximately % mile north of the Facility Area.

The Old Cahokia Watershed included in the investigation area encompasses
approximately more than 1,500 acres to the north and west of the Facility Area across
Collinsville Road, as illustrated in Figure 2. The watershed is drained in part by a
remnant section of Cahokia Creek, and an engineered drainageway (herein referenced as

4
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the Engineered Drainage Ditch), which channels water from the drainage of the Milam
Landfill and Interstate 55 to Schoenberger Creek, the watershed outlet point, located
approximately 1,500 feet west of the Rose Creek Outfall location. This engineered
drainageway hydraulically connects Rose Creek to Schoenberger Creek.

Section 1.1.1.3 of the Remedial Investigation (RI) report presents a detailed description
of the drainage features on and downgradient of the Facility Area. These descriptions are
reiterated herein for the convenience of reference.

2.2.1 Facility Area Ditches

The Facility Area is drained by a set of four drainage ditches; two located in the eastern
portion of the Facility Area, designated as East Ditch #1 and East Ditch #2, and two
located in the western portion of the Facility Area, designated as West Ditch #1 and West
Ditch #2. The locations of these drainage ditches are illustrated in Figure 2. These
ditches are shallow and ephemeral; they lie above the water table, receive no base flow,
and only flow in direct response to a precipitation event. During periods of no
precipitation, the ditches consist of isolated pools of stagnant water separated by
segments of dry ditch. During the summer these pools get very warm and anaerobic, and
are prone to temperature extremes and depleted oxygen levels (refer to Subsection 4.1).

East Ditch #1 begins at the eastern edge of the Facility Area east of the XTRA buildings,
and continues approximately 2,200 feet in a southwesterly direction across the far eastern
portion of the Facility Area until it flows into Rose Creek near the southeastern corner of
the Facility Area. This ditch is bermed with spoil and/or slag, and consisted of pooled,
stagnant water throughout its entire length during all the sampling events. East Ditch #2
begins at Kingshighway north of the Cargill Property and extends west for approximately
800 feet to its confluence with East Ditch #1, approximately 600 feet upstream of Rose
Creek (Figure 2). East Ditch #2 is very shallow and heavily vegetated, and during drier
periods holds no standing water. There are no distinct bordering spoil banks along this
ditch

The western and northwestern portions of the Facility Area are drained by a West Ditch
#1, which runs along the western border of the Facility Area and thence along Maryland
Avenue, where it is channeled through a culvert beneath Collinsville Road, discharging to
the Old Cahokia Watershed at a point, referenced as the West Ditch Outfall,
approximately Y4 mile north of the Facility Area (Figure 2). West Ditch #1 consists of a
narrow, shallow swale, and does not possess any distinct bordering spoil banks. The
southern portion of this ditch passes through a wooded area and discharges to Rose Creek
at the southwestern corner of the Facility. The remainder of the ditch discharges to the
West Ditch Outfall in the Old Cahokia Watershed. West Ditch #2 is located in the
southwestern corner of the Facility Area and is a narrow, very shallow, 800-foot long,
erosional swale that discharges to Rose Creek via a culvert outfall at the extreme
southwestern corner of the Facility Area.
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The sediments in the dry sections of the Facility ditches generally consist of silty clays
with varying amounts of organic matter and in some instances, most notably the southern
portion of East Ditch #1 and the central portions of West Ditch #1, visible pieces of slag.
Sediments in the northern portion of East Ditch #1 possessed a large amount of dead and
decaying plant matter.

2.2.2 Rose Creek

Rose Creek is a shallow, ephemeral stream which flows in a westerly direction along the
south edge of the Facility Area. Prior to entering the Site, Rose Creek flows along the
southern boundary of the General Chemical facility, crossing beneath Kingshighway and
along the Cargill facility’s southern boundary (Figure 2). Rose Creek flows westerly
along the Facility Area’s southern boundary and then continues in a general westerly
direction along the northern side of the CSX railroad corridor. It is diverted via a culvert
beneath Collinsville Road where the creek discharges to the Old Cahokia Watershed at a
point, referenced as the Rose Creek Outfall, approximately % mile west of the Facility
Area’s western boundary (Figure 2).

Like the drainage ditches, Rose Creek is ephemeral and only flows in direct response to
precipitation events. During periods of no precipitation, Rose Creek consists of isolated
pools of stagnant water separated by segments of dry creek bed. During the summer
these pools get very warm and anaerobic.

Sediments in Rose Creek consist largely of silty clays with some organic matter. The
stretch of creek along the southwest corner of the Facility Area contained a surficial layer
of fine organic silty muck and distinct pieces of slag.

2.2.3 Schoenberger Creek

Schoenberger Creek is located south of the Facility Area (Figure 2). The creek flows in a
westerly direction before it is diverted north through a culvert under Collinsville Road
into the Old Cahokia Watershed. The Creek continues north through the watershed for
approximately 1,400 feet and then trends westerly. The Creek is channelized at this
point, and hydraulically isolated from the wetlands of the Watershed via border spoil
banks. The Old Cahokia Watershed discharges into Schoenberger Creek via two culverts
at points just north of Collinsville Road. Schoenberger Creek continues to flow west for
approximately 0.6 miles where it converges with a tributary of the Cahokia Canal.
According to a 1998 United States Geological Survey (USGS) aerial photograph, the
tributary flows north to Cahokia Canal, which discharges into the Mississippi River
approximately 3 miles downstream of the point where the Old Cahokia Watershed
discharges into Schoenberger Creek.
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2.2.4 Old Cahokia Watershed

The Old Cahokia Watershed consists of a complex of wetlands and stagnant, standing
water, man-made ponds, and isolated upland areas located between Collinsville Road to
the south, Illinois Highway 111 (Kingshighway) to the east, Interstate 55/70 (I-55/70) to
the north, and Illinois Highway 203 to the west. Two creeks traverse the east and western
portion of the Watershed, Old Cahokia Creek and Schoenberger Creek. The two creek
channels are separated from each other by distance (approximately 1,000 feet) and a
levee, which was constructed between 1907 and 1915 and later improved by the U.S.
Army Corp of Engineers under the Flood Control Act of 1936. The two creek channels
and the connecting engineered drainageway are illustrated in Figure 2.

Prior to reaching the Old Cahokia Watershed, Schoenberger Creek is hydraulically
separated from the Facility Area both topographically and through intervening manmade
barriers as illustrated in Figure 2. These barriers include an expansive rail corridor, a
natural bluff along the north side of Washington Park (immediately south of the rail
corridor), numerous streets and residential properties, as evident in Figure 2.

Historically, much of the Watershed was drained and used for agricultural purposes. Old
Cahokia Creek previously drained the Watershed before flowing south through East St.
Louis and discharging to the Mississippi River at a point approximately 3 miles south-
southwest of the Facility Area (Fenneman, 1910). Development, construction of I-55/70
in the early 1960s, and the expansion of the Milam Landfill have significantly altered the
natural drainage in this area. The Old Cahokia Creek channel is clearly identified in the
1968 aerial photograph on both sides of I-55/70. The 2004 aerial photograph (Figure 2)
shows an expanded landfill area and a series of ponds on the north side of I- 55/70, with
Old Cahokia Creek truncated on the north side of I-55/70. According to an Illinois State
Geological Survey (ISGS) study, the creek drainage now flows west through a series of
ponds along the northern side of 1-55/70 (ISGS, 2003). The drainage from this area then
flows back through a second culvert under 1-55/70 and into the Engineered Drainage
Ditch. The Engineered Drainage Ditch located in the western portion of the Watershed is
evident in the earliest aerial photographs of the area (1950), and presumably served to
channel drainage from these agricultural fields. This structure still serves to drain the
western portion of the Watershed.

An 80-acre golf course was located north of Collinsville Road in the south-central portion
of the Watershed. The golf course, constructed in 1949, used earthen berms on the
western and eastern portions of the parcel to prevent inundation of the area. The golf
course appears in historical aerial photographs from 1950 through 1993. Sometime after
1993, the golf course was abandoned.

During the period between 1978 and 1988, much of the agricultural and fallow lands in
the Watershed were inundated. In 2003, the ISGS reported on the results of a study to
determine if the former golf course could be converted into a potential wetland

7
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compensation area. The ISGS recommended removing the eastern berm to restore the
golf course to wetland conditions (ISGS, 2003). The former golf course area and the
slope of the terrace along the watershed’s southern boundary are the only areas within the
Watershed which are not mapped as either a National Wetland Inventory (NWI) wetland
or a Permanent or Semi-permanent Inundation Area. However, recent direct observation
indicates that the former golf course area contains wetland habitats.

Information obtained by ENTACT from Illinois Environmental Protection Agency
(IEPA) files indicated that the illegal dumping of drums of industrial wastes occurred in
the area south of Old Cahokia Creek and northeast of the golf course in the early 1970s.
A removal action was conducted in August 1984 that entailed the removal of these drums
and some visibly impacted surface soils.

Surface water runoff from the Facility Area enters the Watershed at two outfall points,
the West Ditch Outfall and the Rose Creek Outfall. These are described further in
Subsections 2.3.6 and 2.3.7, respectively. The West Ditch outfall is located in the eastern
portion of the Old Cahokia Watershed (Figure 2). The outfall drains to a small wet
meadow and marshland area located north of Collinsville Road. The Rose Creek Outfall
is located in the western portion of the Old Cahokia Watershed (Figure 2). The outfall
drains to a scour channel that drains to a wetlands area located south of the historic
location of the Engineered Drainage Ditch.

Standing water within the wetlands and open water habitats is largely stagnant, with very
little if any flow. The standing water is shallow, generally two feet or less in depth.
Sediments within these habitats generally consisted of highly organic, anaerobic/septic
mucks underlain by very dense, plastic grey clays.

2.3 ECOLOGICAL SETTING

The following subsections describe the ecological setting of the ephemeral drainage
features, wetlands and water bodies at the Site. Photographs of these areas are presented

in Attachment A.

2.3.1 Facility Area Ditches

The vegetation within and bordering the Facility Area ditches consist of disturbance
tolerant or ruderal (weedy and adventive) species. Sections of East Ditch #1 retain
ponded water throughout all or much of the year, and support ruderal populations of
aquatic vegetation, and macro-invertebrates. The remaining three Facility Area drainage
ditches do not retain any standing water during the drier parts of the year, and do not
support any such aquatic populations.

The northern stretch of East Ditch #1, extending from its northern terminus near the east

side of the Facility southward to the confluence of East Ditch #2 (Figure 2), supports

floating, emergent, and submerged aquatic vascular vegetation including grasses,

duckweed (Lemna), arrowhead (Sagittarius), pondweed (Potamogeton), water purslane
8



Old American Zinc Plant Site
Baseline Ecological Risk Assessment
Revision: 0

August 2008

(Ludwigia), and filamentous algae within the bed of the ditch. The water column is
shallow, typically less than one foot in depth. The bordering spoil banks are pronounced
and consist of soil and slag-like granular fill, and are generally well vegetated with forbs
and weeds, and occasional shrubs. The southern stretch of East Ditch #1, extending from
this confluence south to Rose Creek, also holds stagnant water; however, the presence of
vascular aquatic vegetation is noticeably reduced, while the presence of submerged algal
mat increases. The areas bordering this section of the ditch are covered with slag and
slag-like granular fill, and sparse growth of ruderal grasses and forbs.

East Ditch #2 is a shallow ephemeral swale which is heavily vegetated with grasses, forbs
and woody shrub, sapling, and tree growth. This ditch holds no standing water during
drier periods of the year.

The southern section of West Ditch #1, extending from the south side of the Facility Area
approximately 700 feet to the north, consists of a dry ephemeral swale within a heavily
wooded area of mature trees. The northern section, extending from this wooded area to
the northwest corner of the Facility Area, is also a shallow swale overgrown with grass,
and forbs. Some isolated, very small pools of stagnant water, and isolated pockets of
cattails (Typha) and common reed (Fragmities) exist within the bed of the central section
of West Ditch #1. The areas bordering the ditch on the Facility Area possess a large
amount of demolition debris and exposed slag and slag-like granular fill. They are
sparsely vegetated if at all, with grasses and forbs, and some isolated sapling/small tree
growth. That section of West Ditch #1 extending off of the Facility Area north to
Collinsville Road consists of an open ephemeral grassed swale, or is diverted through a
sub-grade storm sewer.

West Ditch #2 consists of a dry ephemeral swale within an area dominated by small
ruderal trees and forbs, and isolated colonies of common reed and cattails. Some isolated
ponding may persist near towards the northern terminus of the ditch during parts of the
year.

2.3.2 Rose Creek

Upstream of the Facility Area, Rose Creek consists of a shallow swale sparsely vegetated
with grasses, forbs and some woody shrub, sapling, and small tree growth. The section
of Rose Creek bordering the southeast and south-central portions Facility Area typically
holds standing water even during the direr portions of the year, with this pooled water
being contiguous with pooled water present in the southern portion of East Ditch #1.
There is very little vascular aquatic vegetation present in this pool, the majority of the
vegetation present consists of submerged algal mats. The Creek is bordered by a spoil
bank of slag, slag-like granular fill and soil which are sparsely vegetated with ruderal
forbs. Progressing westward, the spoil banks begin to level out to the surrounding grade,
and the banks of the ditch quickly become heavily vegetated with forbs, shrubs and trees.
These trees eventually form a canopy over the ditch. The depth of water steadily
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decreases, until standing water is present only within intermittent pools along the western
end of the south side of the Facility Area.

Downstream of the Facility Area, Rose Creek consists largely of a low scour channel
with some isolated pooling of water. The creek is bordered by a narrow band of small
ruderal trees which grade to mature deciduous woods occupying a distinct ravine near
Collinsville Road. Some sections of the Creek possess a large amount of collected debris
(dead fall and/or trash).

2.3.3 Old Cahokia Watershed

The Old Cahokia Watershed consists of a complex of wetlands and stagnant, standing
water, man-made ponds/borrow pits, and isolated upland areas. The open water and
wetlands are largely of recent origin, having been created within the last 30 or so years
from formerly drained agricultural lands, wooded areas, and a golf course. The floral
communities present in these wetland and aquatic habitats contain a large percentage of
ruderal/adventive species.

The Watershed possesses three principal drainage features; remnant portions of Cahokia
Creek, the Engineered Drainage Ditch, and a small section of Schoenberger Creek
(Figure 2). Remnant sections of Cahokia Creek, a perennial stream, exist in the northeast
portion of the Watershed Area. This Creek drains the eastern portion of the Watershed to
the north via a culvert underlying Interstate 70/55. The Engineered Drainage Ditch is an
historic, man-made drainage channel which likely served to drain agricultural lands in the
western portion of the Watershed. Schoenberger Creek is a perennial stream that receives
drainage from wetlands in the far southwestern portion of the Watershed.

A large portion Watershed consists of various wetland habitats, as well as some
associated open water habitat. The area located between Cahokia Creek and Collinsville
Road in the eastern portion of the Watershed contains a large open water habitat bordered
by cattail marsh, particularly to the south, and buttonbush (Cephalanthus occidentalis)
and wooded swampland to the north and west. The open water habitat possesses
submerged, floating and low emergent vegetation, which was dominated by water
primrose (Ludwigia). Pennywort (Hydrocotle), knotweed (Polygonum), cattails, and
buttonbush are dominant along the edges of this habitat. Remnants of north-south
trending hedgerows that had separated former agricultural fields are evident in the
Watershed. Some large snags are present, and are particularly prevalent in the eastern
extent of the Complex, near Highway 111.

The area generally situated between the Engineered Drainage Ditch and Cahokia Creek,

including the former golf course and former agricultural fields, also consists of a complex
of shallow open water habitat, marshes, and wooded swampland.
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That northwestern portion of the Watershed is slightly more elevated than the remainder
of the Watershed, and contains man-made lakes (former borrow pits), wetlands and
scattered woodlands. The four man-made lakes, ranging in size from approximately 3 to
7 acres, are located off of an access road paralleling Interstate 70/55, west of the
Engineered Drainage Ditch. (Note for sake of reference, these four lakes are referenced
herein as A, B, C and D, proceeding from west to east, within the photographs presented
in Attachment A).

The southwestern portion of the Watershed is largely wetland habitat, dominated by
expansive growth of cattails and sedges, with some isolated colonies of common reed.
Open water exists in the area just north of Collinsville Road and east of Schoenberger
Creek. The Engineered Drainage Ditch extends through this wetland area, terminating
near this open water. The Ditch is a shallow channel generally 1 to 2 feet in depth,
typically bordered by cattail marsh.

The Watershed receives surface water drainage from the Facility Area at two outfall
locations, the West Ditch outfall and the Rose Creek outfall. These areas are detailed
below.

2.3.3.1 West Ditch Outfall

The West Ditch #1 outfall drains to Old Cahokia Creek Watershed via a culvert located
in a deciduous wooded area along the north side of Collinsville Road. A deep scour
channel extends from this outfall north through a heavily wooded section of sloping land
bordering the north side of the road. Less than 100 feet or so north of the outfall, the
topography levels and the scour channel becomes shallower. The channel extends into a
wet meadow covered by low forbs with scattered shrub and sapling growth. The wet
meadow is situated between the woodland bordering Collinsville Road and the open
water habitat located approximately 350 feet north-northwest of the outfall. The
northeast side of the open meadow borders a small area of swampy habitat dominated by
large trees, which opens further to the northeast into a marsh dominated by cattails. To
the west and southwest, the open meadow changes to a small low-lying marsh area
dominated by cattails, which borders a wooded swampy area further to the west.

A distinct flow path is evident through the southern portion of this meadow, but becomes
less distinct and begins to fan out into smaller channels near the center of the meadow.
The meadow will possess some very shallow standing water during wet portions of the
year, but is typically dry.

Along the edge of the wet meadow and the open water habitat, two duck blinds and
evidence of recent waterfowl hunting, including duck decoys and spent shotgun shells,
were evident in the open water and meadow near these blinds.
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2.3.3.2 Rose Creek Outfall

The Rose Creek outfall drains to Old Cahokia Creek Watershed via a culvert located in a
deciduous wooded area along the north side of Collinsville Road. A deep scour channel
extends from this outfall north through a heavily wooded section of sloping land
bordering the north side of the road. An open area of grass and forbs is present roughly
140 feet downstream. A large expanse of common reed is located northwest of these
woods, roughly 350 feet downstream of the outfall. A large pile of debris and branches,
as well as two drum carcasses, were encountered in the wooded areas between these two
open areas. The scour channel begins to fan out into a broad depositional area within a
transitional zone of small willows along the wooded area

2.3.4 Schoenberger Creek

Schoenberger Creek in the vicinity of Collinsville Road is a channelized stream roughly
15 to 25 feet in width. The Creek appears to be a perennial stream; however, no
discernible flow was observed during the sampling events. Floating and emergent
vascular vegetation is present along the sides of the creek. This vegetation is particularly
predominant on the stretch of the creek immediately upstream (south) of Collinsville
Road. The spoil banks along the side of the creek are vegetated with grass and forbs that
appeared to be maintained (mowed), or are covered with shrub and small tree growth.
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3.0 PROBLEM FORMULATION

The problem formation establishes the goals, breadth, and focus of the BERA. The
problem formulation for this Site involves identifying the exposure pathways by which
COPECs have migrated or may migrate from the Facility Area and ultimately to link
these routes of migration to receptors and habitat on and downgradient of the Facility
Area. The problem formulation also establishes the assessment endpoints or specific
ecological values to be protected. The questions that need to be addressed are defined
based on potentially complete exposure pathways and ecological effects. A conceptual
model of the Site is presented that shows the complete exposure pathways evaluated in
the BERA. The relationship of the measurement endpoints to the assessment endpoints is
also discussed.

Problem formulation was originally completed as part of the BERA Workplan (ENTACT
2006) development, and has been refined as new Site data were generated during the RI.

3.1  COPEC FATE AND TRANSPORT AND ECOTOXICITY

Concentrations of arsenic, cadmium, chromium, copper, lead, mercury, selenium, silver,
and zinc were detected in sediments and surface water at concentrations exceeding
Region V ecological screening levels (ESLs) and are considered COPEC:s at the Site (i.e.,
their potential to pose potential ecological risk needs to be further assessed during the
BERA process). Summaries of the fate and transport properties of the COPECs and their
potential toxicity based the Agency for Toxic Substances and Disease Registry (ATSDR)
toxicity profiles (URL:http://www.atsdr.cdc.gov/toxpro2.html) are listed below:

Arsenic is a naturally occurring element widely distributed in the environment. Arsenic
in animals and plants combines with carbon and hydrogen to form organic arsenic
compounds. Arsenic cannot be destroyed in the environment and it can only change in
oxidation state. Fish and shellfish can accumulate arsenic, but the arsenic in fish is
mostly in a form that is not harmful to the fish.

Barium is a silvery-white metal that takes on a silver-yellow color when exposed to air.
Barium occurs in nature in many different forms including solids such as powders or
crystals, and they do not burn well. In aquatic media, barium is likely to precipitate out of
solution as an insoluble salt. Barium is not very mobile in most soil systems. There is
information that barium bioconcentrates in certain plants and aquatic organisms.

Cadmium is a natural element in the earth’s crust. It is usually found as a mineral
combined with other elements (e.g., with oxygen as cadmium oxide, etc.). It binds
strongly to soil particles. It does not breakdown in the environment, but can change
forms. Some cadmium dissolves in water. Fish, plants, and animals take up cadmium in
the environment. Cadmium stays in the body for a very long time and can build up from
many years of exposure to low levels.

13


http://www.atsdr.cdc.gov/toxpro2.html

Old American Zinc Plant Site
Baseline Ecological Risk Assessment
Revision: 0

August 2008

Chromium is a naturally occurring element found in rocks, animais, plants, soil, and in
volcanic dust and gases. Chromium is present in the environment in several different
oxidation states; the most common forms are chromium III and VI. Chromium III is also
considered to be an essential nutrient. Chromium has a strong affinity to soil and only a
small amount dissolves in water. Fish do not appreciably accumulate chromium in their
bodies from water.

Copper and its compounds are naturally present in the earth's crust. In aerobic sediments,
copper is bound mainly to organics (humic substances) and iron oxides. However, in
some cases, copper is predominantly associated with carbonates. In anaerobic sediments,
Cu(II) will be reduced to Cu(I) and insoluble cuprous salts will be formed. In natural
waters, copper is predominantly in the Cu(II) state, with most of it complexed or tightly
bound to organic matter. Little is present in the free (hydrated) or readily exchangeable
form. The combined processes of complexation, adsorption, and precipitation control the
level of free copper (Cu(Il)). The chemical conditions in most natural water are such that,
even at relatively high copper concentrations, these processes will reduce the free Cu(Il)
concentration to extremely low values. Copper shows a low potential for
bioconcentration in fish. There are limited data suggesting that there is little
biomagnification of copper in the aquatic food, with biomagnification ratios less than
one.

Lead is a naturally occurring metal which does not break down, but organic lead
compounds change composition due to sunlight, air, and water. Lead has a high affinity
to soil and sediment particles. Plants and animals may bioconcentrate lead, but lead is not
biomagnified in the aquatic or terrestrial food chain.

Mercury is a naturally occurring metal which has several forms. Mercury combines with
other elements, such as chlorine, sulfur, or oxygen, to form inorganic mercury
compounds. Mercury also combines with carbon to make organic mercury compounds,
the most common of which is methylmercury. Accumulation and toxicity of mercury in
aquatic biota, domestic animals, and humans is well documented, but relatively little is
understood about these processes in wild terrestrial mammals. Mercury levels are
biomagnified within terrestrial food chains. Among carnivorous species, mercury levels
are generally highest in fish-eating animals. Experimental studies have shown many
mammal species are sensitive to mercury intoxication, but documented incidents of
mercury poisoning in wild mammals are rare due to the inability to observe wild
populations.

Selenium is ubiquitous in the environment, being released from both natural and
anthropogenic sources. The primary factor determining the fate of selenium in the
environment is its oxidation state. In general, elemental selenium is stable in soils and is
found at low levels in water because of its ability to coprecipitate with sediments. The
soluble selenates are readily taken up by plants and converted to organic compounds such
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as selenomethionine, selenocysteine, dimethyl selenide, and dimethyl diselenide.
Selenium is bioaccumulated by aquatic organisms and may also biomagnify in aquatic
organisms.

Silver is a naturally occurring metal found in the environment and combines with other
elements such as sulfide, chloride, and nitrate. Silver does not appear to significantly
concentrate in aquatic animals.

Zinc is an element commonly found in the Earth's crust. Zinc is capable of forming
complexes with a variety of organic and inorganic groups (ligands). In the aquatic
environment, zinc partitions to sediments or suspended solids in surface waters through
sorption onto hydrous iron and manganese oxides, clay minerals, and organic material.
Biological activity can affect the mobility of zinc in the aquatic environment, although
the biota contains relatively little zinc compared to the sediments. Zinc bioconcentrates
moderately in aquatic organisms; bioconcentration is higher in crustaceans and bivalve
species than in fish. Zinc does not concentrate in plants, and it does not biomagnify
through terrestrial food chains.

3.2 COMPLETE EXPOSURE PATHWAYS AND CONCEPTUAL SITE
MODEL

Complete exposure pathways, which are the paths a COPEC takes from its source into
the environment and ultimately to a receptor, have been identified and are presented in
the ecological Conceptual Site Model (CSM) provided as Figure 4.

In summary, the CSM identifies the slag that has been stockpiled and/or ground and re-
distributed over the surface of large portions of the Facility Area as a potential source of
COPECs which could subsequently migrate away from the Facility Area via surface
water transport to downgradient ecological receptors. Surface run-off from the exposed
slag would transport and deposit COPECs into the ephemeral drainage ditches (i.e., East
and West Ditches). In addition, portions of the ditches were cut into areas where slag had
historically been used as fill; as a result, this slag has become exposed within these
ditches and adjacent spoil banks. Certain COPECs are present in elevated concentrations
within the slag residuals present in the Facility Area, and are considered the primary
smelter-related COPECs; arsenic, cadmium, copper, lead, and zinc.

The drainage ditches serve to collect surface water run-off and convey it to portions of
the West Ditch and portions of Rose Creek down-gradient of the Facility Area. These
down-gradient sections of the West Ditch and Rose Creek are also ephemeral in nature.
They eventually discharge to depositional wetland habitats within the Old Cahokia
Watershed located north of the Facility Area, via the West Ditch Outfall and the Rose
Creek Outfall, respectively. Further down-gradient from these depositional wetlands lies
perennial aquatic habitat; a large expanse of open water near the West Ditch Outfall, and
the Engineered Drainage Ditch near the Rose Creek Outfall. Surface waters from the
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Watershed eventually discharge to Schoenberger Creek via outfalls located just to the
north of Collinsville Road.

COPECs from the source areas within the Facility Area, thus, have the potential to
migrate via surface water transport to these down-gradient drainage features, wetlands
and aquatic habitats either in a dissolved form or as solids suspended in the water column
and re-deposited as sediments.

As discussed previously, the BERA focuses on benthic macroinvertebrates and wetland
plants as the receptors of interest (ROI). The ROI are the indicator species selected for
evaluation in the BERA. Benthic macroinvertebrates can be exposed to COPECs through
direct contact with COPECs in sediment, sediment pore water, and surface water.
Wetland plants can be directly exposed to COPECs through uptake from sediment.

3.3  ASSESSMENT AND MEASUREMENT ENDPOINTS

Assessment endpoints, which are defined as explicit expressions of the environmental
value that is to be protected (EPA, 1992a), are summarized in Table 3-1. Elevated levels
of heavy metals in sediment and surface water are known to be toxic to benthic
organisms; thus, preservation of the health and diversity of the benthic macroinvertebrate
community is proposed as one of the assessment endpoints for the Site. In addition,
COPECs in surface water runoff from the Facility Area discharging into the Old Cahokia
Watershed may affect plants; thus, preservation of the health and diversity of the wetland
plant community is proposed as the second assessment endpoint for the Site.

A Measurement Endpoint is "a measurable ecological characteristic that is related to the
valued characteristic chosen as the assessment endpoint and is a measure of biological
effects (e.g., death, reproduction, growth) of particular species, and they can include
measures of exposure as well as measures of effects” (EPA, 1997). Measurement
endpoints should include risks to, and be representative of, all of the species, populations,
or groups included in the assessment endpoint(s) that is/are being investigated in terms of
those particular measurement endpoints (Table 3-1).
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4.0 ECOLOGICAL FIELD INVESTIGATIONS

This section describes the investigative tasks conducted at the Site to provide the data
used to develop the BERA. The investigations included the characterization of the
aquatic ecosystems present in the Facility Area drainage ditches, Rose Creek,
Schoenberger Creek and related wetlands areas in the Old Cahokia Watershed, which are
hydraulically connected to the Facility Area, and the collection of biological and
chemical data. The data collected included the following:

e Chemical analyses of sediment and surface water from the ephemeral ditches
and streams draining the Facility Area, within the Old Cahokia Creek
Watershed, and from reference areas;

e Whole sediment toxicity tests of sediment collected from the ephemeral
ditches and streams on and downstream of the Facility Area, including the
discharge areas in the Old Cahokia Creek Watershed and reference areas;

e Chemical analyses of benthic macroinvertebrate and wetland plant tissues
collected from the ephemeral ditches and streams on and downgradient of the
Facility Area, including the discharge areas and reference areas;

e Community evaluation of benthic macroinvertebrates collected from the
ephemeral ditches and streams on and downgradient of the Facility Area,
including the discharge areas and reference areas; and,

e Community evaluation of wetland plants in the discharge areas within the
Old Cahokia Creek Watershed and from a reference area within the
Watershed.

Samples were taken from locations within drainage ditches, ephemeral streams, and
wetlands and from reference sites. Reference sites were selected that as closely as
possible mirror the characteristics of the drainage way, stream or wetland being
investigated. Due to the ephemeral nature of the surface water features, the goal of
sample location selection was to find depositional areas with viable aquatic habitat. The
sampling locations and the procedures used to collect the samples are discussed in detail
in the SSP and/or the BERA WP and are summarized below.

4.1 SEDIMENT AND SURFACE WATER CHEMISTRY

Sediment and surface water samples were collected from locations detailed in Figure 3
and summarized in Table 4-1 for chemical analysis of COPECs. The methodologies
employed for the collection of these samples are presented in Subsection 2.5 of the RI
Report.  Several of the surface water and/or sediment sample locations are co-located
with bioassay and/or biota tissue samples, as described in Subsections 4.2 and 4.3. These
co-located data can be used to determine whether any observed toxicity or changes in
community structure are related to changes in sediment chemistry.
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Prior to collection of surface water and sediments, a YSI Multi-probe meter was utilized
to measure various field parameters at each sampling location. The physical parameters
measured included: temperature, specific conductivity, dissolved oxygen and reduction-
oxidation (redox) potential. Table 4-2 summarizes these field parameter measurements.
These data illustrate that during summer months, the surface water locations sampled
tended to show very low levels of dissolved oxygen and negative oxidation-reduction
potentials (i.e., reducing conditions).

42  WHOLE SEDIMENT BIOASSAYS

The potential toxicity of smelter-related COPECs in sediments was tested directly with
whole sediment toxicity tests (bioassays). These tests used standard laboratory test
organisms to measure the toxicity of the entire mixture of chemicals present in sediments.
Sediment bioassays were performed using a 10-day sediment bioasaay with Chironomus
tentans (C. tentans).

4.2.1 Bioassay Sediment Sample Collection

Bulk sediment samples for the bioassay tests were collected as grab samples from the top
6 inches of sediment (the biologically active zone) following the procedures outlined in
the SSP and the BERA Workplan, at a total of seven locations. The locations of these
samples are depicted in Figure 3, referenced by the chemistry sample they were co-
located with. All bioassay sediment samples were collected from depositional areas
where standing water was present. Multiple grab samples were retrieved to obtain
enough sediment for the bioassay testing.

The bioassay sample locations are summarized in Table 4-3.

With the exception Sample SD-CT-13, each bioassay sediment sample was co-
located with a corresponding sediment chemistry sample, as well as co-located with
a benthic macroinvertebrate tissue sample and benthic macroinvertebrate
community study location (refer to Subsections 4.3.1 and 4.4.1). Collection of a
bioassay sediment and benthic tissue samples was also planned at or near the Rose
Creek Outfall. Examination of this area indicated that the only substantial area of
standing water was a large isolated pool in the bed of Rose Creek, roughly 200 feet
north of Collinsville Road. The sediment chemistry sample SD-13 had previously
been collected form Rose Creek immediately north of the Road. It was thus decided
to collect the bioassay and tissue samples from this location were surface water was
present.

4.2.2 Bioassay Laboratory Methods

A 10-day survival and growth sediment toxicity (biossay) test with the freshwater midge
Chironimus tentans was performed on the seven sediment samples and a control sediment
sample, employing four replicates per sample location. This bioassay followed the
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methods developed by the American Society for Testing and Materials (ASTM E1706-
95b, Standard Test Methods for Measuring the Toxicity of Sediment-Associated
Contaminants with Fresh Water Invertebrates) and the EPA’s (2000) Methods for
Measuring the Toxicity and Bioaccumulation of Sediment-associated Contaminants with
Freshwater Invertebrates. The bioassay studies were performed by Aquatic Toxicology
and Microbiology Laboratory (ATML), University of Michigan, Ann Arbor, Michigan,.

Sediment material was prepared from the collected samples by thoroughly mixing the
sediment and removal of large debris that consisted mostly of decaying plant material,
and all visible fauna (Table 4-4). The laboratory control sample was prepared from
shredded brown paper toweling. At the end of the 10-day study, the sediments were
sieved and the surviving organisms were counted. Other indigenous species in the
sediment, mostly aquatic worms, were removed but not included in the survival count.

The report prepared by ATML detailing the methods of the bioassay studies is provided
as Attachment B.

4.3  TISSUE RESIDUE STUDIES

The quantity of metals in an abiotic media is not always indicative of the toxicity of that
media to biota. The fraction of the total metal concentration which is bioavailable is
usually a better indicator of toxicity. Factors which can influence the bioavailability of
metals in sediments include organic carbon, cation exchange capacity, pH, sulfides, and
water hardness. Macroinvertebrate and plant tissue samples were collected following
methods presented in the BERA Workplan. One field duplicate sample of tissue was
collected per every 10 samples. All tissue samples were analyzed for RCRA metals and
zinc and moisture content. Tissue samples were collected by Natural Resources
Consulting, Inc (NRC) of Cottage Grove, Wisconsin. Tissue samples were collected
during the same RI sampling event as the sediment sampling for the bioassays.
Attachment C and Attachment D, respectively, provide reports prepared by NRC on the
methods and results associated with the macroinvertebrate and plant tissue sample
collection.

4.3.1 Macroinvertebrate Tissue

Macroinvertebrate tissue samples were collected from the nine locations illustrated in
Figure 3 and summarized in Table 4-5. As described in Subsections 4.1 and 4.2.1, the
locations of tissue samples were co-located with sediment samples collected for bioassay
purposes and, with the exception of sample SD-13, with the sediment samples collected
for chemical analysis

Specifically, an area for tissue sampling/community survey was selected by the field

biologist to encompass the associated sediment sampling location; these areas are

described in Table 4-6. The selected area was then sampled for benthic

macroinvertebrates using D-nets following the procedures described in Region IV EPA
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guidance documents (2002b), as specified in NRC’s report presented in Attachment C. A
minimum level of effort of 1 %4 hour was applied to each sample location, however due to
the need to obtain a minimum of 6 to 8 grams of tissue for chemical analyses, the level of
effort at a given location was extended to up to 3 hours duration. Also, the initial size of
the sample area was occasionally expanded to obtain the requisite sample mass.
Specimens were separated from the retrieved matrix of sediment and debris using white
pans and forceps; sediments were also sieved in the field to remove smaller specimens.
The collected specimens were retained in containers, the samples were enumerated, and
each specimen was identified at least to the family level at the conclusion of the
collection period. Selected organisms of each taxon were preserved in ethanol and
retained for future reference. Aquatic macroinvertebrate species observed to comprise the
majority of the community biomass were retained for tissue analysis. The specimens for
tissue analysis were rinsed with copious amounts of distilled water placed into labeled
plastic bags and stored on ice for shipment to the analytical laboratory under a chain-of-
custody form. Typically, the majority if not all of retrieved specimens from a sampling
location were included in the tissue sample submitted for analysis, in order to provide the
minimum amount of biomass needed for analysis (6 to 8 grams).

4.3.2 Plant Tissue

Vegetation samples for plant tissue analysis were collected at two downstream wetland
locations (the West Ditch Outfall and Rose Creek Outfall) and one Reference Area
(located at the former Golf Course), as shown on Figure 3. The West Ditch Outfall, Rose
Creek Outfall, and the Reference Area were located in the same wetland complex;
however, the Reference Area was selected to be hydrologically similar to, but isolated
from, the two outfall areas or any other surface influences from the Facility Area.

Plant tissue sampling was performed in concert with the Wetland Plant Community
Surveys described in Subsection 4.4.2 below. Tissue sample were retrieved from the
same areas assessed by the community surveys. As described below, selected tissue
samples at the West Ditch and Rose Creek Outfalls were also generally co-located with
sediment samples collected for chemical analyses.

At the West Ditch Outfall, two plant tissue samples were collected. One sample location
(PT-SD-31) was immediately downgradient of the stormwater outfall on the south edge
of the wetland complex. This location was in the scour channel approximately 30 feet
downgradient of sediment chemistry sample SD-31. Sediment chemistry sample SD-45
was also located near PT-SD-31, and may be more representative of the depositional
environment downstream of the outfall. The second plant tissue sample was located near
the north edge of the wet meadow area located between the outfall and the open water
habitat to the northwest. This area was also investigated as part of the vegetation
community survey. The sample was held at the laboratory, but not analyzed.
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At the Rose Creek Outfall wetland, two plant tissue samples were also collected. One
sample location (PT-SD-16) was located at the outfall immediately downstream of
Collinsville Road and immediately downstream of sediment location SD-16. This
sampling location is in a low terrace immediately adjacent to the scour channel. A
second sample was collected at the termini of the Rose Creek channel (this was in the
general area of sediment sample TRC-2-S1, collected in July 2007). This sample was
held at the laboratory, but not analyzed.

Finally, one plant tissue sample (PT-REF) was collected from the Reference Area
location. This location was at a storm drain outfall on the south side of the Collinsville
Road between the West Ditch and Rose Creek outfalls.

Tissue samples were collected from herbaceous plants showing visual signs of
environmental stress such as chlorosis, malformed leaves, and leaf necrosis. Plants
exhibiting signs of stress were noted at both the West Ditch and the Rose Creek Outfalls;
however, no attempt was made to quantify the lateral extent of plants exhibiting stress.
At the West Ditch Outfall, plants exhibiting chlorosis were specifically noted in and
along the edges of the scour channel extending downstream of the outfall (including PT-
SD-16), in the survey transect plots in the wet meadow, and near the edge of the wet
meadow and the open water habitat, in the vicinity of SD-34. At the Rose Creek Outfall,
stress was noted in plants at the belt transect where PT-SD-16 was located, and at the
releve plot where plant sample PT-SD-39 was collected. There was no evidence of stress
at the reference location.

Approximately 50 to 60 grams of tissue material were collected at each sample location.
Each sample consisted of a composite from three to five different herbaceous plant
species. The samples consisted of whole plants cut just above the ground level. The
collection and sample preparation methods are detailed in NRC’s memorandum report
presented in Attachment D. After preparation and labeling of sample bags the samples
stored on ice and transported under chain-of-custody form to the analytical laboratory.

44 COMMUNITY STUDIES

The community studies were performed and the reports prepared by NRC on the methods
and results associated with the community assemblage studies are presented in
Attachment C and Attachment D, respectively. These studies are summarized below.

4.4.1 Macroinvertebrate Community

A benthic macroinvertebrate community (assemblage) structure and function assessment
was performed in the ephemeral creeks and streams hydraulically connected to the
Facility Area (East Ditch #1, East Ditch #2, West Ditch #2, Rose Creek, and
Schoenberger Creek) and in the Old Cahokia Watershed wetland. Community surveys of
benthic macro-invertebrates were conducted at the same nine locations and following the
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same procedures as outlined in Section 4.3.1 for the collection of macroinvertebrates for
tissue analysis. A tenth location, East Ditch # 2 (BT-SD-02), became desiccated before a
full sampling effort could be performed. Consequently, only a cursory qualitative
taxonomic list could be developed for this location.

4.4.2 Wetland Plant Community

The wetland plant community field survey included measurement of species richness and
dominance, percent cover, and a floristic quality assessment (FQA). Vegetation data for
the wetland community assessment were collected at the same three sampling locations
were tissue samples were collected as described in Subsection 4.3.2. The West Ditch
Outfall, Rose Creek Outfall, and the Reference Area sampling areas were located in the
same wetland complex; however, the Reference Area was selected to be hydrologically
isolated from surface and groundwater influences from the Facility Area. The Reference
Area was also selected to have similar hydrologic and topographic characteristics as the
West Ditch and Rose Creek outfalls. Specifically, the Reference Area was located
immediately down-gradient of an outfall that channels surface water from Collinsville
Road to the Watershed. A scour channel was located beneath this outfall; indicating that
this Reference Area receives similar physical stress associated with periodic high volume
discharges of storm water as the outfall locations.

Wetland vegetation communities were surveyed using procedures described in Methods
for Evaluating Wetland Condition #10 - Using Vegetation to Assess Environmental
Conditions in Wetlands (EPA 2002a) and methods for conducting floristic quality
assessments in Illinois (Taft and others 1997; Swink and Wilhelm 1994). The
heterogeneous nature of the Old Cahokia Creek wetland complex and unknown
disturbance histories of the survey areas precluded establishing sample locations with
uniform plant community characteristics. = Rather, sample locations with similar
hydrologic regimes and similar topographic positions on the landscape within the wetland
complex were selected. Depositional environments downstream of the outfalls were
selected to represent variations in disturbance regimes between the West Ditch Outfall,
Rose Creek Outfall, and Reference Area. As discussed in Section 4.3.2, the sampling
locations at the West Ditch Outfall and Rose Creek Outfall survey areas, the sampling
locations encompassed areas of obvious disturbance and signs of environmental stress to
the dominant vegetation of the plant communities. The sampling areas were selected to
represent semi-open to open herbaceous or shrub-scrub wetland community types
characteristic of disturbed stormwater outfalls; to provide a conservative assessment the
specific material sampled was highly skewed toward organisms showing overt signs of
environmental stress.

The vegetation communities were surveyed using a combination of the standard releve
(plot-based vegetation sample) and line transect sampling methods as detailed in NRC’s
memorandum report presented in Attachment D. An inventory of the plant species
present within each releve plot was completed and each plant species was assigned
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appropriate coefficients of conservatism (CC) to each species for purposes of developing

the FQAIL. Complete descriptions of the vegetation sampling procedures are provided in
Attachment D.
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5.0 CHARACTERIZATION OF EXPOSURE AND EFFECTS

The extent of potential exposure and effects are characterized in this section. Exposure is
the situation where a stressor (e.g., an elevated concentration of a COPECS) is present at
the same place and time as, or is in contact with, a plant or animal. Both an exposure-
response analysis, which describes the relationship between size, frequency, or duration
of exposure to a chemical stressor and the magnitude of the response, and evidence of
causality will be used in determining how likely it is that the COPECs found at the Site
actually cause the effects on the measurement and assessment endpoints.

5.1 CHARACTERIZATION OF EXPOSURE

The results of the field investigations used to collect data for the BERA are summarized
in the following subsections. Where appropriate, these data are compared to preliminary
screening values to refine the list of COPECs for the Site; these COPECs are further
evaluated in Section 5.2 and Section 6. A detailed description of sediment chemistry at
the Site is presented in Subsection 4.3.2.1 if the RI Report and a detail description of the
distribution of COPECs within surface water at the Site is presented in Section 4.4 of the
RI Report.

5.1.1 Sediment and Surface Water Chemistry

A total of 34 investigative and six field duplicate surface water samples were collected
from the drainage features and aquatic habitats at locations illustrated in Figure 3. The
results of the chemical analyses of the sediment and surface water samples are presented
in Tables 5-1 and Table 5-2, respectively. As many of the surface water samples were
collected in drainage features which are ephemeral in nature and represent shallow,
isolated and stagnant pools of water. Many of sampling locations have no standing water
at other parts of the year.

EPA Region 5 RCRA Corrective Action ecological screening levels (ESLs), available at
http://www.epa.gov/RegionS/rcraca/edgl.htm, were used to initially determine the
COPECs in these media. The ESLs are Region 5 media-specific values for RCRA
Appendix IX hazardous constituents. ESLs are conservative screening levels with which
the surface water and sediments concentrations were compared to help focus the analysis
on the chemicals that are most likely to pose an unacceptable risk to the environment.
ESLs alone are not intended to serve as cleanup levels.

The drainage features, wetlands, and aquatic habitats which were sampled included
ephemeral, intermittent and perennial features. The drainage ditches in the Facility Area,
as well as Rose Creek and the West Ditch downgradient of the Facility Area are
ephemeral in nature. They do not receive base flow from the underlying shallow aquifer,
and only flow in response to precipitation events. Much of the East Ditch #1 and a short
section of Rose Creek in the southwest corner of the Facility Area retain some stagnant,
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standing water throughout the year. This more or less permanently inundated area
includes sampling locations SW/SD-1, SW/SD-5, SW/SD-06 and SW/SD-08. The
remaining stretches of the ephemeral drainage features both within and downgradient of
the Facility Area are typified by dry sections of ditch/creek bed and isolated, stagnant
pools.

The Rose Creek and West Ditch outfalls lie at the edge of a terrace that borders the north
side of Collinsville Road. These outfalls discharge to wetland habitats that border this
terrace slope, and extend into the Watershed Area. These wetlands may be intermittently
inundated (i.e., possessing shallow standing water resulting from seasonably high water
table). At the West Ditch Outfall area, these bordering wetlands grade abruptly to
perennially open water. This open water habitat has bordering wetlands which are also
inundated more or less perennially. At the Rose Creek outfall, a large expanse of
wetlands exists downgradient of the outfall. This wetland area is also anticipated to be
inundated only intermittently if at all. While expanses of perennial open water and mixed
open water /emergent wetlands exists to the west of the Engineered Drainage Ditch and
in the former golf course area to the east of the Engineered Drainage Ditch, the closest
permanent open water downgradient of the Rose Creek outfall is believed to be within the
Engineered Drainage Ditch itself. Schoenberger Creek, which receives drainage from the
southwestern portion of the Watershed, is a perennial stream.

5.1.1.1 Sediment Chemistry

Arsenic, cadmium, chromium, copper, lead, mercury, silver, and zinc exceeded their
respective conservative ESL for sediment in at least one sample. Thus, these metals are
the COPECs for sediment. The potential for these COPECs to pose a potential risk to
aquatic resources is evaluated in this BERA. Several pesticides were also detected in
sediment (aldrin, dieldrin, DDE, DDT, endrin, and gamma chlordane) at concentrations
above ESLs, but these chemicals are not related to the former smelter operations and are
not considered COPECs. The focused sampling for pesticides suggests that their source
may be the Cargill facility located along the southeast corner of the Facility Area. The
presence of pesticides in sediments from the Cargill facility may contribute locally to
stress on the aquatic macroinvertebrate community in the ephemeral drainage features
draining the Facility Area.

The primary smelter-related COPCs at the Site are arsenic, cadmium, copper, lead and
zinc. With the exception of arsenic, these COPCs show a high degree of correlation in
the extent and magnitude of their occurrence. As zinc is a primary COPC at the Site, the
correlation between zinc and the other heavy metals found in the sediment was evaluated.
A statistical comparison made between the concentrations of zinc and the other metals
within the entire sediment data set, including both surface and subsurface samples.
Specifically, the value for the Pearson Product Moment Correlation Coefficient [r] was
calculated between the dataset of zinc concentrations paired with the concentrations of
each of the other heavy metals. The value of r provides a measure of linear correlation
between sets of paired data. Values of r can range between -1.0, where the two sets of
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paired data show perfect negative linear correlation, to +1.0, where the two sets of paired
data show perfect positive linear correlation. An r value of 0.0 indicates the two sets of
paired data show no correlation. A strong correlation between the relative concentrations
of two analytes suggests the two analytes are co-located; i.e., where one analyte is found
at a relatively elevated concentration, there is a strong probability that the other one will
also be present at a relatively elevated concentration. This relationship in turn suggests a
common source for both analytes, as well as a similar pattern of migration. A weaker
relationship could suggest differential migration between two analytes that originated
from the same source, multiple sources for one or both analytes, and/or one of the two
analytes present predominantly at ambient or background concentrations. The
correlations are summarized below:

Correlation Between Concentrations of
Zinc and Other Metals
Metal Value - r "
Arsenic 0.264454
Barium 0.119209
Cadmium 0.404159
Chromium -0.07331
Copper 0.775668
Lead 0.656817
Selenium 0.273031
Silver 0.471894
Mercury 0.048625

| - Pearson Product Moment Correlation Coefficient

The strongest relationship is exhibited between the concentrations of zinc and copper,
followed by lead, silver, and cadmium. The weakest relationship with zinc
concentrations is demonstrated by chromium, followed by mercury and barium. These
weak correlations suggest that the presence of chromium, barium and mercury in
sediments is not attributable to the historic smelting operations on the Facility Area.

Other lines of evidence also suggest that historic smelting operations are not responsible
for the presence of these chemicals in sediments. For example, the five highest sediment
concentrations of chromium were found in Schoenberger Creek, which is not
hydraulically connected to the Facility Area with the second highest concentration
detected in sample SD-22, located upstream of the outfall from the Old Cahokia
Watershed into Schoenberger Creek (refer to Subsection 5.2.3.6). Within Rose Creek,
the concentration of chromium in sediments was higher in the reference samples than in
samples collected adjacent to and downstream of the Facility Area. Lastly, within the
Engineered Drainage Ditch, the concentration of chromium in the surface and deeper
samples from location TRC-2-S, which is located down-gradient of the West Ditch
Outfall, is similar to that observed in the Engineered Drainage Ditch upstream of the
West Ditch Outfall (at sample location 51-Ditch). Further, a similar pattern of increasing
chromium concentrations with depth was observed at both locations (TRC-2-S and 51-
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Ditch) the source of the chromium at TRC-2-S is not associated with the Rose Creek
Outfall.

Like chromium, the concentration and general vertical distribution of barium at sample
location TRC-2-S in the Engineered Drainage Ditch was similar to the upstream
reference sample SD-51-Ditch, suggesting sources other than the Facility Area are
contributing barium to this Ditch. There is a moderate correlation between the
occurrence of barium and lead (r = 0.4319), suggesting a possible common source of
these metals. For example, lead and barium have been found to be co-located in urban
soils impacted by lead-based paints (OMOE, 2002). Barium was also used as an additive
in diesel fuel (ATSDR Toxicological Profile for Barium) and the lead and barium could
be from runoff from areas affected by the combustion of diesel fuel.

In addition to the weak correlation between concentrations of zinc and mercury in
sediments, the mean mercury concentration in samples from the ditches draining the
Facility Area (2.28 mg/Kg) is lower than the mean concentration of mercury in samples
from Rose Creek up-gradient of the Site (SD-04, and RSD1 through RSD4; an arithmetic
mean of 2.75 mg/kg), suggesting historic Facility Area operations are not the source of
mercury to sediments in the area. Elevated levels of mercury in sediment samples in the
vicinity of the Site may also be attributable to power plant and motor vehicle emissions.
There are five coal fired power plants in the greater metropolitan St. Louis area. A U.S.
EPA study on motor vehicle mercury emissions provided evidence of a mobile source
contribution of environmental mercury (U.S. EPA 2004).

Thus, the sediment data strongly suggest that barium, chromium, and mercury are not
present within sediments of drainage ways and aquatic habitats downstream of the
Facility Area as a result of historic smelting operations. Even so, to be conservative,
these three metals were not eliminated from the list of COPECs for the BERA, and are

evaluated herein.
5.1.1.2 Surface water Chemistry

Total and/or dissolved concentrations of barium, cadmium, chromium, lead, mercury,
selenium, silver, and zinc exceeded the conservative screening level ESLs for surface
water in at least one sample (Table 4-1). Consequently, these metals are selected as the
COPECs for surface water. Note however, that the comparison to ESLs to select
COPEC: is very conservative because it does take into account the nature of the source of
the source of the surface water (i.e, that many of surface waters sampled in the vicinity of
the Site are ephemeral). A comparison of dissolved COPEC concentrations detected in
perennial surface water features (specifically, the open water habitats and Engineered
Drainage Ditch within the Cahokia Creek Watershed, and Schoenberger Creek) to Illinois
General Use Surface Water standards reveals no exceedence of these standards. These
standards are not applicable to waters contained within the ephemeral drainage features at
the Site.
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5.1.2 Bioassays

The results of the whole sediment bioassay are summarized in Table 5-3, which also
presents a description of the test sediments. The complete bioassay report is provided in
Attachment B. Although the laboratory negative control survival was 87.5%, which
meets the test requirement of having at least 70% survival in the control and indicates the
results of the bioassay are valid, all seven test samples, including the upstream reference
sample, had effectively 100 percent mortality. No test organisms (i.e., midges) survived
in five of seven tested samples and only a single midge survived in the other two tested
sediment samples. However, some indigenous species, mostly aquatic worms, were
found in the test sediments at the start and at the end of the study period.

These findings suggest that the results of the whole sediment bioassay are not likely to
provide important information about the potential toxicity of COPECs in sediments to
benthic macroinvertebrates for several reasons.

e No pattern of mortality with respect to location was observed. Test organism
mortality was consistently high regardless of their location on, or relative to, the
Site. If Site-related COPECs were solely responsible for the observed mortality,
greater survival would have been expected in reference locations or more
downstream, less potentially affected locations. Such a pattern was not observed.

e No pattern of mortality with respect to COPEC concentrations was observed. As
with location, if Site-related COPECs were primarily responsible for the mortality
of test organisms, mortality would be expected to vary with varying COPEC
concentration; low mortality would be expected at locations with low COPEC
concentrations and high mortality at locations with elevated COPEC
concentrations. Such a dose-response relationship was not observed. Test
organism mortality was high over zinc concentrations ranging from 750 mg/kg to
35,000 mg/kg; lead concentrations ranging from 70 mg/kg to 3300 mg/kg; and
cadmium concentrations ranging from 19 mg/kg to 460 mg/kg. The absence of
any pattern of mortality with varying COPEC concentrations may be indicative of
the presence of some other, more important stressor in the sediments (or an issue
with the test conditions).

e Nearly all of the mortality of test organisms occurred within the first 24 hours of
the test. This suggests some characteristic of the test conditions may have
severely affected the test organisms. One observation suggesting that some
characteristic of the test conditions (and not the tested sediments) may be the
cause of the observed mortality is that native organisms contained in the sampled
sediment were noted to still be alive at the termination of the test. Of course, it
could also be that the native organisms have developed a tolerance to the
characteristic of the sediments responsible for the observed toxicity.
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e Another line of evidence suggesting test conditions and not COPEC
concentrations are responsible for the observed mortality of test organisms is the
change in several regularly monitored test parameters. Standard test protocols
recommend that the hardness, pH, alkalinity, and ammonia in the overlying water
within the treatments should not vary by more than 50% over the test duration.
However, significant variability between startup and final concentrations was
recorded for ammonia, which decreased by up to 426% in all the overlying water
samples for the respective sediment over time, with the exception of SD-13,
where it increased by a factor of three. The startup and end ammonia
concentrations were higher in the test sediments (1.0 to 5.8 mg/L) than in the lab
control (0.72 mg/L), except for the Day 0 ammonia concentration was lower at
SD-13 (0.42 mg/L). Thus, conditions in the test vessels, not related to COPEC
concentrations, could be responsible for the observed mortality.

While the presence of COPECs in sediments cannot be ruled out as a contributing factor
to the mortality of test organisms in the sediment bioassay, the above observations
suggest that some other factor associated with either the sediments or with the test
conditions had a greater effect on the survival of the test organisms. This is an important
observation because it means that the whole sediment bioassay results cannot be used as a
line of evidence to determine whether the COPECs are adversely affecting the aquatic
environment. Fortunately, two other Site-specific lines of evidence are available. One is
the comparison of measured macroinvertebrate tissue concentrations to allowable tissue
concentrations. The second is the benthic macroinvertebrate community evaluation. Each
of these is described below. Further interpretation of the results of the bioassay test is
presented in Subsection 6.1.2.

5.1.3 Tissue Residue Studies

The results of the chemical analyses of benthic and plant tissue are provided in Table 5-4
and Table 5-5, respectively.

5.1.3.1 Macroinvertebrates

Arsenic, barium, cadmium, chromium, lead, mercury, selenium, and zinc were detected
in benthic tissue samples. Mercury was only detected at the control location, BT-SD-
001. These metals were also detected in co-located sediment chemistry samples. To
evaluate the bioavailablity of metals in sediments to benthic macroinvertebrates,
regression analyses were performed comparing the primary COPEC:s (i.e., cadmium, lead
and zinc) in benthic invertebrate tissue to metals in co-located sediment. A positive and
statistically significant regression coefficient is an indicator that the concentration of
metals in tissue is related to the concentration of metals in sediment, i.e., that metals in
sediment are bioavailable to macroinvertebrates. The regressions for cadmium, lead and
zinc were highly significant (i.e, R> = 0.8066; p-value = 0.00042 for cadmium; R? =
0.6149; p-value = 0.00725 for lead; R? = 0.759; p-value = 0.00121 for zinc, Figure 5,)
suggesting these metals are bioavailable. However, they are substantially less
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bioavailable than reported at other sites. The slope of the regression line (which is
equivalent to the biota sediment accumulation factor (BSAF)) is 0.00393 for cadmium,
0.00121 for lead, and 0.00355 for zinc. This means that macroinvertebrate tissue
concentrations are about 250, 800 and 280 times lower than sediment concentrations of
cadmium, lead and zinc, respectively. The Site-specific BSAFs are about 10, 65 and 235
times lower than median BSAFs reported in the literature for cadmium (median BSAF of
0.0459), lead (median BSAF of 0.08) and zinc (median BSAF of 0.84), respectively
(BIC, 1998).

5.1.3.1 Wetland Plants

Barium, cadmium, chromium, lead, selenium and zinc were detected in plant tissue.
These metals were also detected in co-located sediment samples, except selenium was not
detected in SD-16. Arsenic, mercury, and silver were not detected in plant tissue though
they were detected in sediment. The concentrations of cadmium, lead, selenium, and zinc
were elevated in relation to the reference tissue sample.

The concentrations of metals in plant tissue were lower than corresponding sediment
concentrations (except for cadmium at SD-16, Table 5-5). Though regression analyses
was not performed for plants due to the limited number of samples (two investigative and
one reference), simple comparison of the range of metals concentrations in sediment
locations where plant tissue was also collected provides some information about
bioavailability of metals to plants and the affect of metals in sediments on the metals
concentration in plants. It appears that concentrations of barium, cadmium and lead in
plants are independent of sediment concentration because plant tissue concentrations
remain about the same even though sediment concentrations varied substantially. The
concentration of zinc in plants appears to be affected by the concentration of zinc in
sediments. The affect of the concentrations of arsenic, chromium, mercury, selenium and
silver in sediment on their respective plant tissue concentrations could not be determined
because sediment and tissue concentrations were about the same at the two sampling
locations with co-located sediment and tissue data. Given the limited number of co-
located plant tissue and sediment samples, these observations need to be viewed as
preliminary. Further, the plant tissue sampling effort was highly skewed towards plant
specimens exhibiting overt signs of stress, which included chlorosis, malformed leaves,
and leaf necrosis and it is unclear whether these findings would apply to plants in areas
without obvious signs of stress. Nevertheless, the available data suggest that of the
smelter-related heavy metals, only zinc is bioavailable to plants and that cadmium and
lead may not be.

5.1.4 Community Studies

The ecological investigation included collection of aquatic macroinvertebrates and
wetland plants for analysis of community health. The complete macroinvertebrate and
plant community study reports are provided in Attachment C and D.
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5.1.4.1 Macroinvertebrates

Several variables in combination are effective in characterizing benthic community
structure (EPA, 1992b): numbers of taxa, numerical dominance, total abundance, ad
percentage composition of major taxonomic groups (e.g., oligochaetes, chironomids, and
other major insect groups). Aquatic macroinvertebrates for community assessment
analysis were generally identified to the family level in the field. Thirty taxa were
identified for the area waterways (Table 5-6). Fourteen of the 30 identified families have
species that are air breathers, and thus provide limited information for a biological
assessment of the aquatic macro-invertebrate communities. The lowest number of
organisms and number of taxa were found at sampling location SD-34, which is at the
edge of the open water habitat downstream from the West Ditch #1 outfall. The highest
number of organisms and number of taxa were found in the sample locations in
Schoenberger Creek (SD-22, SD-36, and SD-37). The lowest MBI and TBI indices were
found in Rose Creek, downstream of the Facility Area at location SD-13. A lower index
indicates less organic pollution. The indices at SD-13 was 6, which represents fair water
quality, while the indices for the sample collected from Rose Creek at the East Ditch #1
discharge ranged from 6.94 to 7.29 indicating fairly poor water quality. Schoenberger
Creek also had fairly poor water quality (TBI = 6.9-7.0, Table 5-6) even it has not
hydrological connection to the ditches on the Facility Area and had the highest number of
organisms and taxa.

5142 Wetland Plant Community

The heterogeneous nature of the Old Cahokia Creek wetland complex and unknown
disturbance histories of the survey areas precluded establishing sample locations with
uniform plant community characteristics. The sampling areas were selected to represent
semi-open to open herbaceous or shrub-scrub wetland community types characteristic of
disturbed stormwater outfalls. The wetland plant community field surveys focused on
measurement of species richness and dominance, and percent cover. Samples were taken
from discharge locations within the wetland complex and from a reference site within the
wetland complex to evaluate the potential for adverse effects. The highest total number of
species was found in Plot #2 from the Rose Creek outfall sample location, though the
highest number of native species was found in Plot #2 from the Reference area sample
location. In general, all of the plant communities surveyed were dominated by
disturbance tolerant or ruderal (weedy and adventive) species characteristic of highly
altered natural environments.

52  CHARACTERIZATION OF EFFECTS

Often several lines of evidence are needed to evaluate whether chemicals from a site are
potentially affecting the assessment endpoint(s). The BERA Work Plan identified a triad
approach (i.e., sediment/surface water chemistry, bioassay testing, and community
surveys and tissue sampling) for assessing the potential for adverse ecological effects
on the aquatic habitats at the Site. The following subsections provide an assessment of
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potential exposure to the aquatic habitats, following the three elements of the triad
approach.

5.2.1 Sediment and Surface Water Chemistry

One line of evidence used to assess potential impacts to transient aquatic receptors is the
comparison of chemical data to sediment and surface water screening criteria. Note that
the sediment and surface water screening criteria described herein were developed for
sediments lying below surface water the majority of the time where the surface water is
capable or should be capable of providing for an aquatic biota habitat. The drainage
ditches within the Facility Area and Rose Creek and Rose Creek outfall are ephemeral,
channelized drainage features. The West Ditch outfall drains to a small wet meadow and
marshland area located north of Collinsville Road. The Rose Creek Outfall drains to a
scour channel that drains to a wetlands area located south of the historic location of the
Engineered Drainage Ditch. All of the surface water features investigated as part of this
BERA have been physically altered and provide limited aquatic habitat. Thus,
comparison of chemical concentrations in Facility Area drainage features to sediment and
surface water screening criteria, which are applicable to true surface waters rather than
ephemeral drainage features, is a conservative evaluation of potential aquatic life impacts
within the Facility Area drainage features and downstream surface waters. The main
purpose of the comparison to screening criteria is to provide an understanding of the
spatial extent and concentration trends of smelter-related COPECs within the aquatic
features on and downgradient of the Facility Area.

5.2.1.1 Sediment

Mean probable effect concentration quotients (PEC-Q) provide a means by which the
potential toxicity of mixtures of chemicals present in sediments can be compared between
sample locations within a given area or a site. Mean PEC-Q were calculated for each
sample location to identify segments of the Facility Area ditches and hydraulically
connected water bodies that have higher versus lower overall metals concentrations,
which would also suggest a higher or lower potential for aquatic toxicity.

Consensus-based sediment quality guidelines (SQGs) (MacDonald et al. 2000a) represent
the geometric mean of published SQGs from a variety of sources. These SQGs are called
Probable Effect Concentrations (PECs) and threshold effect concentrations (TECsS).
TECs are intended to identify chemical concentrations below which harmful effects on
sediment-dwelling organisms are not expected. Given the conservative nature of the
derivation of TECs, in most situations, no toxicity is observed when concentrations of a
chemical are below its respective TEC. PECs are intended to identify chemical
concentrations above which harmful effects on sediment-dwelling organisms are
expected to occur more often than not. However, practical application of PECs has found
that exceedence of a PEC by one or more chemicals does not mean a sediment will pose
potential toxicity in many situations. The lack of toxicity when a PEC is exceeded may
occur for many reasons, including the presence of confounding chemicals in the
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derivation of SQGs used to establish the PECs and the use of spiked sediments to
estimate toxicity of a chemical rather than testing natural sediment in which
bioavailability of a chemical may be greatly reduced, as appears to be the case at this
Site.

Mean PEC-Qs for metals at this Site were estimated using methods adopted from
Ingersoll et al. (2000, 2001). In the case of metals, a mean PEC-Q is calculated by
summing the PEC-Q for the individual metals and dividing by the total number of metals.
Mercury is not included in the PEC-Q metals calculations (Ingersoll et al. (2000).
Ingersoll et al. (2000) observed an overall increase in the incidence of toxicity with an
increase in the mean quotients in toxicity tests, and that there is a consistent increase in
the toxicity at a mean quotient of > 0.5. For the 10-day Chironomus tentans test, there
was a 20% incidence of toxicity at mean quotients of <0.1 increasing to a 64% incidence
of toxicity at mean quotients of >5.0 (Ingersoll et al, 2000). The finding of only 64%
incidence of toxicity in sediment with PEC-Qs exceeding 5 is indicative of the
conservative nature of the SQGs used to derive the consensus-based PECs and why mean
PEC-Q of greater than 1.0 does not mean that toxicity in such sediments is more probable
than not.

The greatest value of PEC-Qs is to provide a common basis for comparing the potential
for different water bodies at a particular site to pose a potential risk to benthic
macroinvertebrates. Sediment with higher mean PEC-Qs would be expected to have a
greater potential to pose a risk to benthic macroinvertebrates than sediments with a lower
mean PEC-Q. The trends in PEC-Qs in the Facility Area drainage features and
hydraulically connected water bodies are discussed in Section 6.1.1.

5.2.1.2 Surface Water

Evaluation of surface water chemistry is performed by comparing dissolved chemical
concentrations in surface water to acute and chronic general use water quality standards
for protection of aquatic organisms developed by IEPA and presented in Subpart B, 35
Illinois Administrative Code (IAC) Part 302.208. Many of the surface water samples
were collected in drainage features which are ephemeral in nature, including the Facility
Area ditches, Rose Creek and the Rose Creek Outfall. Surface water samples from these
areas were collected from very shallow, isolated and stagnant pools of water, many of
which were found to hold no standing water at other parts of the year. Due to their
ephemeral natures, COPEC concentrations in water within the Facility Area ditches and
Rose Creek are not relevant to these standards. However, all surface water data collected
from the Site was compared to these standards to provide a conservative evaluation of
potential risks to aquatic life and to provide an understanding of the spatial extent and
concentration trends of smelter-related COPECs within the aquatic features on and
downgradient of the Facility Area.
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For the metals that have water quality based standards dependent upon hardness, the
chronic water quality standard was calculated using the hardness of the water body at the
time the metals sample was collected. Comparison to the acute standard (AS) values is
most applicable to single grab sample results. The acute and chronic aquatic life
standards in 35 IAC 302.208(f) are identical to data presented by USEPA within the
National Recommended Water Quality Criteria: 2002 document (USEPA, 2002) for
protection of aquatic life.

The trends in surface water quality criteria exceedances, which in turn would suggest a
lower or higher potential for aquatic life impacts in the Facility Area drainages and
hydraulically connected water bodies are discussed in Section 6.1.1.

5.2.2 Bioassays

Whole sediment toxicity tests (or bioassays) are used to directly evaluate the
bioavailability and toxicity of chemicals and other stressors in sediment to selected test
organisms (EPA, 1997). Benthic organisms were exposed to Site sediment in order to
evaluate the effects of the sediment on the survival and growth of these organisms. As
described in EPA (2000), the performance of bioassay test organisms in the negative
(laboratory) control is used to judge the acceptability of the bioassay, and a reference
sediment is used to evaluate performance of the organisms in the investigative sediments.
Testing of a reference sediment provides a site-specific basis for evaluating toxicity. If
survival and/or growth in site sediments are significantly different from the reference
sediment, then the site sediments are general considered to have the potential to pose
toxicity to benthic macroinvertebrates. Testing of the negative control is used as a
measure of test acceptability, evidence of test organism health, and a basis for
interpreting data obtained from the test sediments. If the organisms in the negative
control do not meet performance criteria (i.e., having at least 70% survival in the control),
the results of the investigative sediments are considered questionable because it suggests
that the test organisms may not have been healthy or that some aspect of the test
conditions in the laboratory was faulty. If survival is low in the reference sediments, that
often indicates that some stressor other than the stressor being investigate at a site may be
present in native sediments and be responsible for any observed mortality in test
sediments.

For the whole sediment bioassays described herein, one of the field samples, CT-SD-01,
was originally designated as a reference location, and is identified as such in the test
report. Sediment chemistry from this location suggests that even though this sample was
collected from upstream of the Facility Area, it contains elevated concentrations of some
COPECs. If the COPECs present in the sample are not related to the Site, then the
reference sediments are representative of background conditions and are appropriate to
use as a reference.
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The results of the benthic bioassays are summarized in Table 5-3, which also presents a
description of the test sediments. The results of the bioassay evaluation, including a
discussion on the potential for adverse effects on benthic organisms, are provided in
Section 6.1.2.

5.2.3 Tissue Studies

The ecological investigation included collection of aquatic macroinvertebrates and
wetland plants for analysis of body burdens of specific heavy metals. The presence of
COPEC:s in tissue may be evidence of exposure to bioavailable Site-related COPECs in
sediments. However, it may also simply be evidence of exposure to background
concentrations of metals. Moreover, the mere detection of COPECs in tissue does not
indicate that a risk is present. To evaluate whether tissue concentrations have the
potential to pose a risk, tissue concentrations are compared to tissue effects
concentrations available in the literature. Sources of tissue residue effect data include:

e U.S. Army Corps of Engineers/U.S. Environmental Protection Agency
Environmental Residue-Effects Database (ERED).
http://el.erdc.usace.army.mil/ered/

e Trace Elements in Soils and Plants. Kabata-Pendias and Pendias (1992).

The ERED database is a compilation of data, taken from the literature, where biological
effects (e.g., reduced survival, growth, etc.) and tissue chemical concentrations were
simultaneously measured in the same organism. The database contains information on a
broad range of biological effects caused by the presence of a particular chemical in the
tissue of an organism, from the induction of particular enzymes or enzyme systems to
whole-organism effects on survival, growth, or reproduction. Currently, the database is
limited to those instances where biological effects observed in an organism are linked to a
specific chemical within its tissues. The ERED database was searched for COPEC
effects on benthic invertebrates, focusing on whole body residues for juveniles and
adults. Both no effect and effect residue values were selected from the ERED database
based on the similarity of the test species and the target species (i.e., benthic
macroinvertebrates) and based on the endpoints of survival, mortality, growth or
reproduction. The no effect residue value is the highest no observable effect
concentration (NOED) (but not exceeding an effect dose) and the effect residue value is
the lowest observable effect concentration dose (LOED) or the effective dose to 20% or
less of the test species (ED-20). The database search results for benthic organisms are
summarized in Table 6-3. The complete database search results are provided in
Attachment E.

For plants, only about ten trace elements are known to be essential for all plants. Ranges
of trace element concentrations and classification of their concentrations in mature leaf
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tissue were obtained from Kabata-Pendias and Pendias (1992). Classifications include
deficient, sufficient or normal, excessive or toxic, and tolerable in agronomic crops.
Plant tissue data collected at the Site were compared to these tissue concentration ranges
(Table 5-5).

The results of the tissue comparison, including a discussion of the potential for adverse
effects on benthic organisms and plants, are provided in Section 6.1.3.

5.24 Community Studies

Population/community evaluations, or biological field surveys, are the most direct and
Site-specific way of evaluating the potential for adverse ecological effects because they
are based on the organisms present at a site and are integrate all potential pathways of
exposure (direct contact and ingestion of food, where applicable) and account for any
factors that may mitigate or enhance the potential toxicity of the chemicals being
investigated. Given the importance and relevance of community studies, both the benthic
macroinvertebrate and plant communities in the vicinity of the Site were evaluated.

5.2.4.1 Macroinvertebrates

The benthic macroinvertebrate family-level data collected from the Site provide a direct
measure of the health of the benthic communities at the investigated locations. The taxa
lists were developed based on qualitative sampling, with a frequency of occurrence
estimated for the sampled taxa at the time of collection. This information is appropriate
for developing semi-quantitative assessments of the benthic communities. Note that the
lack of flow and ephemeral nature of the waterways in the Site area restricts the benthic
community evaluation to one only those portions of the Facility Area ditches and
surrounding waterways where water was present. The evaluation of the indices
calculated for this Site in relation to indices for other aquatic habitats provides a
conservative evaluation of potential aquatic life risks.

NRC developed Macroinvertebrate Biotic Index (MBI) values for the sampled locations
associated with the Facility Area using a system similar to that used by IEPA. IEPA uses
an MBI metric as a measure of organic, oxygen-depriving pollution in stream
environments. The IEPA has used the MBI for stream assessments since 1983 (Water
Monitoring Strategy 2002-2006, August 2002). In utilizing an MBI, the IEPA applies the
Hilsenhoff Biotic Index (HBI, Hilsenhoff, 1982, 1987, 1988) which has been refined for
use on the taxonomic family level. This procedure, developed by Hilsenhoff (1982,
1988) for Wisconsin streams, is a semi-quantitative assessment of organic, oxygen-
depleting pollution of flowing waters. The HBI system assigns a tolerance value (of low
oxygen and high organic waste levels) to aquatic arthropod species found in flowing
waters. A higher HBI value, on a scale of 0 to 10, indicates a higher tolerance of low
dissolved oxygen and high organic pollution conditions.
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Implementing the HBI system initially required counting organisms to a 100-count, a
semi-quantitative analysis. The HBI count has since been modified to count a maximum
of ten organisms of each encountered taxon. This approach limits bias due to dominance
effects of one or two species in a sample (Hilsenhoff, 1998). Using the maximum ten-
count per taxon, NRC developed MBI values for all of the benthic sampling locations
associated with the Site, including East Ditch # 2, which is based on a very limited
sampling effort as the location became desiccated before a full sampling effort could be
performed (Table 5-7). The MBI was the only semi-quantitative metric developed for the
benthic community analysis. The MBI values developed for the Site can be used to
compare the sampling locations with each other, but their use is somewhat limited in that
the MBI was developed as a measure of benthic community response to oxygen-depleting
organic wastes (e.g., high biochemical oxygen demand materials) in flowing waters.
Table 5-7 also shows the results of applying the MBI tolerance values for aquatic
macroinvertebrate families based solely on organism presence. This approach is a
qualitative assessment, resulting in Tolerance Biotic Index (TBI) values, used by the
Wisconsin Department of Natural Resources (Lillie and Schlesser, 1994). The TBI is the
average tolerance value for the taxa-assigned tolerance values in a sample. The MBI
(IEPA, 2002) and TBI (Lillie and Schlesser, 1994) are calculated as follows:

MBI = Zniti)/N
Where:
ni = number of individuals in each listed taxo
Ti = tolerance rating for each listed taxon
N = total number of listed organisms counted

TBI==)t/T

Where:
Ti = tolerance value for each listed taxon
T = number of listed taxa in the sample

Other qualitative metrics were also applied to the benthic community data including taxa
richness (number of identified taxa in a sample), Community Similarity Index, Jaccard’s
Coefficient of Community, and Community Loss Index (CLI). The Community
Similarity (S) Index (EPA 1990) is used to determine whether shifts in community
assemblages have occurred along a stream gradient or above and below a potential source
of a stressor. It is expressed as a percentage. The higher the percentage Index of
Similarity value, the greater the similarity between the benthic community at the
reference site and the study site. The Jaccard Coefficient of Community (EPA 1990)
measures the degree of similarity in taxonomic composition between two stations in
terms of taxa presence or absence and discriminates between highly similar collections.
Coefficient values, ranging from O to 1.0, increase as the degree of similarity with the
reference station increases. The CLI is a measure of the differences of taxa occurring in
the benthic communities in a waterway from a reference condition, typically an upstream
location. A CLI value of zero indicates no loss of taxa in the downstream benthic
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community compared to that of the reference location. The upper end of the CLI range is
open-ended (infinity), indicating complete loss of common taxa between the sampled
benthic community and the reference community. These coefficients are calculated as
follows:

Jaccard’s Coefficient = C / A+B-C
Community Similarity Index (S) = 2C /(A+B)
CLI=(A-C)/B
Where:

A = number of taxa in sample 1 or reference station.
B = number of taxa in sample 2 or comparison station
C = number of taxa common to both samples

The community assessment indices and equations are presented in Table 5-6 and Table 5-
7 and in Attachment C. A discussion on the potential for adverse effects on the benthic
community, based on these indices, is provided in Section 6.1.4.2.

5.2.4.2 Wetland Plant Community Study

The Floristic Quality Assessment Index (FQAI) is a vegetative community index based on
the method developed for the Chicago region by Wilhelm and Ladd (1988). This index is
capable of measuring ecosystem condition because it assigns a repeatable and
quantitative value to vegetation community composition (EPA, 2002a). Two NRC
scientists completed an inventory of the plant species present within each releve plot and
assigned appropriate coefficient of conservatism (CC) to each species for purposes of
developing the FQAI Individual CC values were taken from Taft and others (1997),
which provide values that more adequately reflect species characteristics outside the
Chicago Region. The density and percent cover for each dominant species was also
recorded for each releve plot. For woody and some larger herbaceous species, these
measurements were taken directly from the 100 m” plots. However, to develop estimates
for smaller or more abundant herbaceous plants (e.g., Amarathus retroflexus), one or
more 1m x 1m nested quadrats were sampled in “average” conditions within each releve.

A FQALI for each sample location was developed using the formula:

Native Floristic Quality Index (FQI) = Mean C( VN)

Where:

Mean C = ZCoefficients of CC/N

CC = coefficients of conservatism for individual species
N = native species richness.
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Total mean C and a total FQI score was also developed for each sample location using
total species richness (native plus non-native species), where non-native species were
assigned CC values of zero. Theses measure often better reflects the actual integrity of a
site than simply using native species for the FQAI analysis (Taft and others 2006). The
native species richness for each community was also calculated by dividing the number
of native species by the total number species within each sample (Table 5-8 and
Attachment D). In general, sites with an FQI value greater than 35 are at least regionally
noteworthy natural areas. If the mean C is 3.5 or higher and/or the FQI registers in the
middle thirties or higher, it is relatively certain that there is significant native character at
a site to be important in terms of a regional natural area perspective.

The field survey data was used to develop a FQAI for each sample location. This
community assessment index is used to evaluate the results of the plant community study;
a discussion on the potential for adverse effects on the wetland plant community is
provided in Section 6.1.4.2.
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6.0 RISK CHARACTERIZATION

Risk characterization (Step 7) is the final step of the BERA process and includes two
major components: risk estimation and risk description. Risk characterization combines
the results of the studies performed to produce an estimate of the potential ecological risk
and describe that potential risk in terms of extent, whether potential risk is expected to
change in the future, how long might elevated concentrations of COPECs are likely to
remain, and whether natural recovery is likely to occur if no action is taken.

6.1 RISK ESTIMATION

The risk estimation section describes how the lines of evidence that comprise the
sediment Triad approach (i.e., sediment chemistry, whole sediment toxicity test/benthic
invertebrate tissue measurement, community survey) are integrated to draw conclusions
about potential risk. The lines of evidence used in this BERA to characterize potential
risk to aquatic biota:

e Comparing measured COPEC concentrations in sediment and surface water to
generic (not Site-specific) and conservative screening levels;

e Comparing results of whole sediment toxicity tests of Site sediments to reference
sediments;

e Comparing COPEC concentrations in benthic macroinvertebrate tissue to COPEC
concentrations in tissues from a reference location and to tissue concentrations
and to allowable tissue benchmarks derived from the literature:; and,

o Comparing the benthic invertebrate and wetland plant communities potentially
affected by Site-related COPECs to benthic invertebrate and wetland plant
communities at an unaffected reference location.

6.1.1 Sediment and Surface Water Chemistry
Sediment

The sediment chemistry data at each sample location has been assessed through the use of
the mean PEC-Q, which is a conservative measure of the potential for COPECs in
sediment to pose a risk to benthic macroinvertebrates (Table 6-1; Attachment F). The
trends in PEC-Qs, which in turn would suggest a lower or higher potential for benthic
community impacts in the Facility Area drainage features and hydraulically connected
water bodies, are discussed in this subsection. As previously discussed, the mean PEC-Q
is best used to evaluate the relative potential of sediments in different portions of the Site
water bodies to pose a potential risk. Comparisons of mean PEC-Qs from different
sample locations from the same site allows for an assessment in overall changes or trends
in potential sediment toxicity. As discussed above, mean PEC-Qs cannot be used to
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determine whether a particular sediment is toxic or not, s described by MacDonald e? al.
2000a and Ingersoll et al. (2000). Evidence of PEC-Qs not being predictive is the finding
of several reference sediment samples with PEC-Qs that would suggest 100 percent
mortality of the macroinvertebrate fauna even though direct observation of these
locations indicates the presence of viable populations of macroinvertebrates.

The mean PEC-Q for the drainage ditches within the Facility Area range from 2.6 in East
Ditch #2 (SD-02) to 72.4 in West Ditch #1 (SD-25) (Table 6-1; Figure 6). The highest
mean PEC-Q within Rose Creek was adjacent to the Facility Area at SD-08 (32.2) and
the lowest mean PEC-Q was downstream of the Facility Area at SD-12 (2.4). The
primary COPEC:s contributing to the elevated mean PEC-Q were cadmium, lead and zinc.
Silver and mercury are not included in the mean PEC-Q, though concentrations of these
metals had high individual PEC-Q at several drainage ditch locations.

Upstream of the Facility Area, the mean PEC-Q in Rose Creek ranged from 1.3 to 4.1,
with cadmium, lead, zinc and mercury having high individual PEC-Q in several upstream
samples suggesting that the area-wide concentration of several COPECs: is elevated due
to numerous sources and the Facility Area is not the only contributor.

At the Rose Creek Outfall, mean PEC-Q values ranged from 0.24 at SD-16 to 52.2 at
TRC2-S. Transect sample TRC2-S was collected within the engineered drainage system
downstream of the outfall; however, elevated mean PEC-Q values (4.97 — 13.86) were
also calculated for the upstream sample (SD-51) within this engineered drainage system.
Arsenic, cadmium, copper, lead, mercury, silver, and zinc had high individual PEC-Q at
all sampling depths (0-6”, 8-10”, 12-14”) at TRC2-S, with the highest mean PEC-Q at the
intermediate depth interval. These same COPECs had high individual PEC-Q in the
upstream sample (SD-51) within the engineered drainage system, suggesting that another
source is contributing to the contamination within this system. Sample TRC2-S1,
collected downstream of the outfall before reaching the engineered drainage system, had
a mean PEC-Q of 15.2, which is comparable to the PEC-Q values in the engineered
drainage system upstream sample (SD-51). Cadmium, lead, silver, and zinc had high
individual PEC-Q in transect sample TRC-S1; just as high individual PEC-Q were found
for these metals in upstream sample SD-51.

Remaining samples collected within the Rose Creek outfall area (SD-14 through SD-18)
had a maximum mean PEC-Q of 1.8. This value is similar to the PEC-Q values for other
watershed reference sample (e.g., SD-50 in Old Cahokia Creek, and transect sample
TRC-3-S). Reference samples for this area had mean PEC-Q ranging from 1.2 to 3.0,
with cadmium and zinc as the primary contaminants. The Rose Creek outfall is also
ephemeral, though it drains into the larger Old Cahokia wetland complex.

Many of the transect samples in the western portion of the Old Cahokia Watershed of the
wetland complex were collected within open water features. A review of historic aerial
photographs shows that the water bodies are borrow pits, probably dug to provide cover
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for the landfill. Samples collected within the impoundments had low mean PEC-Q (0.03
to 0.83). These samples are not considered to be representative of background levels
within the wetland complex because the areas were excavated. The bottom sediments in
the impoundments would be characteristic of deeper soils within this area. Furthermore,
they tend to be more hydraulically isolated from other surface water drainage features
and associated wetlands, and thus not as prone to influences from other sources of heavy
metals within the vicinity of the Site.

At the West Ditch Outfall, the mean PEC-Q ranged from 0.64 at SD-33 to 34.9 at SD-34.
Cadmium and zinc had the highest individual PEC-Q while lead and copper also had
elevated individual PEC-Q in several samples from the West Ditch outfall area. Of note,
the arsenic concentrations in the West Ditch Outfall samples ranged from 4.6 mg/kg to 25
mg/kg, which is similar to the State of Illinois (35 IAC Part 742) background
concentration for arsenic in soil (13 mg/kg) and is considerably less than the arsenic
concentrations (8.5 to 130 mg/kg) measured in the drainage ditches on the Facility Area.
Other sources of heavy metals have impacted the wetland complex around the West
Ditch Outfall, including illegal dumping, automobile emissions, roadway runoff, coal-
fired power plants, and spent shot from waterfowl hunting. Reference samples were
collected throughout the wetland complex, from areas considered to be upgradient or a
considerable distance from the outfall so as to not be hydraulically impacted by the
outfall. The general flow of water through this wetlands complex is from the northeast to
the southwest. The locations considered to represent background include transect samples
upgradient (north) of the outfall (TWD-IN, -1S, and -1C), transect locations on the
opposite side of the open water from the outfall area (TWD-2N), and the transect sample
south of the outfall but not hydraulically impacted by the outfall (TWD-3S, -3C, 3N).
The mean PEC-Q values from the background locations ranged from 0.42 to 5.4, with
cadmium, lead, and zinc being the primary metals contributing to the PEC-Q. The
sample location (TWD1-S) with the highest mean PEC-Q was located upgradient (north)
of the outfall. Thus, locations with PEC-Q up to 5.4 may be representative of ambient
conditions within the wetland complex in the vicinity of the West Ditch outfall. The ten
locations within the area that exceeded this PEC-Q were in close proximity of the West
Ditch Outfall drainage swale and include SD-34, SD-38, SD-40, SD-32, SD-45, SD-46,
SD-47, SD-48, and TWD-02-C-06, and TWD-02-S-06 (Table 6-1).

Within Schoenberger Creek, the mean PEC-Q ranged from 0.63 at SD-36 to 2.1 at SD-
52. The mean PEC-Q in the sample collected south of Collinsville Road (SD-22) was
1.3, which is higher than the mean PEC-Q for the samples collected near where the
engineered drainage system discharges to the creek. The highest mean PEC-Q in
Schoenberger Creek was measured furthest downstream at a location downgradient of the
west boundary of the Old Cahokia Watershed, within the channelized and bermed
Schoenberger Creek. The COPECs with individual PEC-Q values greater than 0.5 were
chromium, lead, and zinc. The highest individual PEC-Q for chromium was 0.63 in the
samples from the Facility Area drainage ditches, while the individual PEC-Q for
chromium in Schoenberger Creek ranged from 0.48 at SD-36 to 5.73 at SD-52. The

elevated chromium in Schoenberger Creek sediments suggests that some other source is
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contributing chromium to Schoenberger Creek. The presence of COPECs in upstream
samples suggests that impacts to Schoenberger Creek are not related to historic smelter
operation.

Sediment Summary

The sediment data suggest that surface water flow from the Facility Area may have
contributed to COPEC concentrations in downgradient aquatic drainage features and
water bodies. The elevated mean PEC-Q suggest that the aquatic ecosystem within Rose
Creek, within close proximity to the Rose Creek Outfall, and in close proximity to the
West Ditch Outfall may have been impacted by smelter-related COPECs, though as
described above, the value of a PEC-Q alone cannot be used to determine whether a
potential risk is present or not. Other Site-specific lines of evidence are needed to make
that assessment. Moreover, based upon the presence of the metals and elevated PEC-Qs
in background locations not affected by the Site, it appears that other sources such as
illegal dumping, automobile emissions, roadway runoff, coal-fired power plants, and
spent shot from waterfowl hunting have contributed to COPEC concentrations in
sediments throughout the area.

Surface Water

Dissolved surface water concentrations were compared to acute and chronic surface
water quality standards identified from the [EPA (Table 6-2). This comparison was done
to assess potential impacts to the aquatic community associated with surface water and to
evaluate trends in surface water chemistry in the Facility Area drainage features and
downstream surface water features. Many of the surface water samples were collected in
drainage features which are ephemeral in nature, including the Facility Area ditches,
Rose Creek and the Rose Creek Outfall. Surface water samples from these areas were
collected from very shallow, isolated and stagnant pools of water, many of which were
found to hold no standing water during other parts of the year. For this reason,
comparison of the surface water data to Illinois General Use Water Quality Standards is a
very conservative evaluation of potential for aquatic impacts as these standards are not
relevant to upland drainage ditches.

As the ditches and Rose Creek which carry surface water runoff are ephemeral, surface
water samples were collected only at locations that possessed standing water. Surface
water concentrations of zinc in the West Ditch #1 (SW-24) and cadmium and zinc in the
West Ditch #2 (SW07) exceeded chronic and acute water quality criteria. The lead
concentration in SW-7, the cadmium concentration in SW-24, and the zinc concentration
in SW-12 and SW-43 exceeded chronic but not acute criteria. Within Rose Creek (SW-
10, SW-11, SW-13, SW-41, and SW-44), concentrations of zinc and/or cadmium
exceeded acute criteria. At the Rose Creek Outfall into the Old Cahokia Creek watershed
(SW-17), only the zinc concentration slightly exceeded the acute standard (Table 6-2a).
No dissolved concentrations were measured above acute and chronic standards at the
West Ditch #1 outfall to the Old Cahokia Creek Watershed (SW-34) or within the Old
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Cahokia Creek watershed/wetland complex. The chronic surface water criteria for
selenium was slightly exceeded in one sample from Schoenberger Creek (SW-36),
though selenium was not detected in any other sample from the creek and the detected
concentration was below the detection limit for this analyte.

Based on the surface water chemistry study, potential risks to aquatic receptors from
cadmium and zinc in ephemeral drainage ditches on the west side of the Facility Area and
within the ephemeral Rose Creek and its outfall are possible. However, due to their
ephemeral nature, comparison of COPC concentrations in surface water within the
Facility Area ditches and Rose Creek to these standards is not appropriate. No
exceedances of the acute General Use standards were found in the permanent water
features in the Old Cahokia Creek wetland complex or in Schoenberger Creek.

6.1.2 Bioassays

Seven sediment samples and a control sediment sample were used in the 10 day whole
sediment toxicity tests conducted using the freshwater midge, C. tentans. The laboratory
negative control survival was 87.5%, which meets the test requirement of having at least
70% survival in the control. However, the high mortality in sediment samples collected
from on and adjacent to the Site, including the reference sample, and over a range of
COPEC concentrations, suggests the presence of one or more stressors in sediments, not
related to the Site, caused the mortality. While elevated metals in the reference sediments
(location SD-01, Table 5-1) might suggest the location is not appropriate as a reference
location, it was identified as being upstream of the Site at the start of the BERA, other
indigenous species, mostly aquatic worms, were found in the test sediments at the start
and end of the study period, and as described below, it contained a benthic community
consistent with that found in other sediments not impacted by the Facility Area.

As previously presented in Section 5.1.2, while the presence of Site-related COPECs in
sediments cannot be ruled out as a contributing factor to the observed mortality, the
following observations suggest that other factors were also responsible:

e 100% mortality was observed in sediments from location SD-36 in Schoenberger
Creek which had a mean PEC-Q of 0.63 (less than 1.0) (Table 6-4). Given the
conservative nature of the derivation of the PEC-Q, if Site-related metals were the
only stressor present in sediments, little if any mortality would have been
expected at this location;

e No pattern of mortality with respect to metal concentrations was observed,
mortality was observed at zinc concentrations ranging from 750 mg/kg to 35,000
mg/kg; lead ranging from 70 mg/kg to 3300 mg/kg; and cadmium ranging from

19 mg/kg to 460 mg/kg;

44



Old American Zinc Plant Site
Baseline Ecological Risk Assessment
Revision: 0

August 2008

e No pattern of mortality with respect to location was observed, the same results
were obtained from all samples regardless of their location on the Site and the
concentrations of COPECs within the sediments from these locations;

e Nearly all of the mortality occurred within the first 24 hours of the test while
native organisms contained in the sampled sediment were noted to still be alive at
the termination of the test; and,

e Ammonia in the overlying water within the treatments varied by up to 426% over
the course of the test duration. This is far greater that the maximum
recommended amount of variation of 50%. In addition, the startup and end
ammonia concentrations were higher in the test sediments (1.0 to 5.8 mg/L) than
in the lab control (0.72 mg/L), except for the Day 0 ammonia concentration was
lower at SD-13 (0.42 mg/L).

Given the inconsistencies inherent in the whole sediment bioassay results, they cannot be
used to draw conclusions about potential risks posed by COPECs in sediment to benthic
macroinvertebrates. Fortunately, two other Site-specific lines of evidence are available
(tissue analysis and benthic community analysis) and are described below.

6.1.3 Tissue Analysis
Macro-invertebrate Tissue

Potential risk to macro-invertebrate species inhabiting the drainage features and creeks
was assessed by comparing COPEC concentrations measured in benthic
macroinvertebrate tissue to tissue residue effect concentrations presented in peer
reviewed reports (Table 6-3). Concentrations of zinc in benthic macroinvertebrate tissue
samples collected from Rose Creek (SD-08) and at the West Ditch Outfall into the Old
Cahokia Creek wetland complex (SD-34) exceeded the lowest observable effect
concentration (LOEC); no other COPECs exceeded the No Observed Effects
Concentrations (NOEC) or LOEC tissue residue levels indicating that most COPECs in
macroinvertebrates at most sampled locations are not expected to pose a potential risk.
This observation is consistent with the observation of native species in test sediments at
the start and conclusion of the whole sediment bioassays. Tissue residue effect
concentrations were not available for barium, though barium tissue concentrations were
one to three orders of magnitude less than sediment concentrations.

Sample Location SD-08 is located in Rose Creek, just west of the confluence with East
Ditch #1. The next downstream sample with standing water at the time of sampling (SD-
13) was about 5800 ft downstream of SD-08 and is located east of Collinsville Road and
east of the Rose Creek outfall into the Old Cahokia Creek wetland complex. The next
upstream sample in the East Ditch (SD-06) is about 400 feet northeast of SD-08, south of
East Ditch #2 confluence. Tissue concentrations were not elevated at the sample locations
upstream (SD-06) or downstream (SD-13) of SD-08.
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The zinc concentration in tissue at SD-34 was only slightly higher than the tissue LOEC.
Sample SD-34 is at the edge of the open pond in Old Cahokia Creek Watershed,
downstream of the West Ditch #1 outfall. Tissue concentrations of barium and zinc were
elevated in relation to the furthest upstream sample in East Ditch #1, though zinc
concentrations were lower than measured in tissue collected at SD-08. Of note is the
presence of duck blinds located along the edge of the open water, just east and west of
Sample Location of SW/SD-34 at the West Ditch Outfall. The ban on the use of lead
shot for hunting waterfowl became nationwide in 1991; instead, non-toxic shot was
approved for waterfowl hunting. Nontoxic shot is defined as any shot type that does not
cause sickness and death when ingested by migratory birds. However, certain brands of
non-toxic shot are approved for coatings of copper, nickel, tin, zinc, zinc chloride, and
zinc chrome (Nontoxic Shot Regulations for Hunting Waterfowl and Coots in the U.S.,
January 2006. http://www.fws.gov/migratorybirds/issues/nontoxic_shot/nontoxic.htm).
Thus, the elevated zinc levels found in benthic macroinvertebrates may be attributed to
waterfow] hunting within the Old Cahokia Creek watershed wetland complex.

Based on the line of evidence developed by comparing the COPEC concentrations in
macroinvertebrate tissues to literature derived allowable concentrations, most COPECs at
most locations do not appear to pose a potential risk to macroinvertebrates, despite PEC-
Qs substantially greater than 1.0 or even 5.0 at several of these locations. The absence of
toxicity is likely due to the apparently low bioavailability of metals in sediments in the
vicinity of the Site (see discussion in Section 5.1.3.1). Indeed, the only COPEC the
exceeded its respective allowable concentration in macroinvertebrates is zinc at two
locations (SD-08 and SD-34) indicating that any potential adverse effects to
macroinvertebrates appear to limited in extent and localized.

Plant Tissue

Potential risks to the plant community within the Old Cahokia Creek wetland complex
was evaluated at the two discharge points of the two drainages hydraulically connected to
the Facility Area: Rose Creek and West Ditch #1 outfalls.

At the Rose Creek outfall, concentrations of lead, selenium, and zinc in plants were
detected at concentrations considered to be sufficient or normal (Table 5-5). The tissue
concentration of cadmium was above sufficient levels but was below levels considered to
be excessive or toxic.

At the West Ditch #1 outfall, concentrations of lead and selenium in herbaceous tissue
samples were detected at concentrations considered to be sufficient or normal (Table 5-
5). The tissue concentration of cadmium was above sufficient levels but was below
levels considered to be excessive or toxic. The zinc concentration at the West Ditch
outfall was higher than in the reference sample or at the Rose Creek outfall, falling within
the range considered being excessive. However, the measured tissue concentration of
zinc at the West Ditch outfall is considered to be tolerable in agronomic crops. Some
plants have the ability to hyperaccumulate zinc in their shoots. Given the high
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concentration of zinc in sediments, the lower concentrations of zinc in tissue suggest that
much of it is not biologically available and hyperaccumulation is not occurring,
particularly given that the plant tissue sampling was highly biased towards individual
specimens exhibiting overt signs of environmental stress.

Based on the plant tissue results, no significant risks are present to the plant community
within the Old Cahokia wetland complex.

6.1.4 Community Studies

Community studies are another Site-specific line of evidence used to evaluate whether
the aquatic ecosystem is affected by smelter-related COPECs. The potential for risk is
evaluated by comparing the benthic invertebrate and wetland plant communities in the
aquatic environments on and downgradient of the Facility Area with benthic invertebrate
and wetland plant communities at reference locations.

6.1.4.1 Macroinvertebrates

The results of both the MBI and the TBI indices suggest that most of the area waterways
are oxygen-depleted. It should be noted that there are limitations to the use of the aquatic
macroinvertebrate community results presented for this Site. Not all of the aquatic
macroinvertebrate families identified in Table 5-6 are assigned tolerance values.
Although some of these organisms form an appreciable part of the aquatic
macroinvertebrate community, they are not considered in the assessment process because
the species of these families subsist, and sometimes thrive, regardless of the oxygen-
depleting status of the habitat. In addition, the lack of flow and continuity of the
waterways in the Site area limits the application of the benthic community indices to the
evaluation of the Facility Area ditches and surrounding waters. The evaluation of the
indices calculated for this Site in relation to indices for other aquatic habitats provides a
conservative evaluation of potential aquatic life risks.

While the taxa richness values (5 to 18) would be low for minimally stressed waterways
(Table 5-6), the taxa identified in the benthic communities on the Facility Area and
surrounding drainage features generally reflect stressed conditions, especially limitations
due to low dissolved oxygen. Of the 30 taxa identified, greater than half (the three snail
families, the nine bug families, the three beetle families, and the mosquito family)
represent species that are considered air breathers, and are not dependent on the dissolved
oxygen concentrations of the waterways. When looking at the set of available metrics
presented in Table 5-6, locations SD-02, SD-34 and possibly SD-13 appear to differ from
the others. Given that only one sweep was conducted at SD-02, the benthic community
analysis cannot be used to evaluate the health of the benthic community at that location.
For the remaining locations, the community appears to be stressed but not by metals.
Sample SD-13 was collected in Rose Creek and Sample SD-34 was collected at the West
Ditch #1 Outfall. Of all sample locations, the lowest MBI and TBI metrics were found at
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SD-13, which suggests less pollution than at the other sampling locations. The surface
water collected at SW-34 had the lowest dissolved oxygen reading (Table 4-2) of all
surface water sample locations.

Applying the Community Similarity Index (CSI) and Jaccard’s Coefficient of
Community to the Site benthic data (Table 5-7) greater similarity, as calculated by both
indices, generally occurs among those benthic communities where the most taxa (13 to
18) were identified. This suggests that the commonality of the locations is not so much a
distinction of which taxa the areas will support, but rather whether the locations will
support any benthic macroinvertebrate taxa. Benthic macroinvertebrates found at a
sampling location are likely those taxa common to the benthic communities of the area.
The low similarity values occur because few taxa were found at these sampling locations.

Community loss index (CLI) values were developed for those benthic communities that
can be considered to fall into a geographic continuum of a waterway. Because of the
intermittent nature of Rose Creek and West Ditch # 1, there are two separate flow
patterns that were assessed for the CLI metric: 1) East Ditch to upper Rose Creek and 2)
Schoenberger Creek.

For East Ditch No. 1 to upper Rose Creek, the CLI values are:

East Ditch 1 at origin — East Ditch 1 at mouth of East Ditch 2, CLI = 0.31
East Ditch 1 at mouth of East Ditch 2— Rose Creek at mouth of East Ditch 1, CLI = 0.31

For the Schoenberger Creek (S Cr) system, the CLI values are:

S Cr above Collinsville Rd — S Cr at mouth of Engineered Ditch, CLI = 0.28
S Cr at mouth of Engineered Ditch — S Cr below Engineered Ditch, CLI = 0.54

These values suggest little loss in benthic community diversity in the ditches and creeks
draining the Facility Area. It should be noted that the upstream, or reference, location on
East Ditch No. 1 lies on the Facility Area, and may be affected by former operations at
the Facility Area. In addition, culverts connecting East Ditch #1 and East Ditch #2 were
observed to be heavily clogged with sediment, effectively isolating the two ditches except
under high flow conditions. Also, the upstream Schoenberger Creek location may be
subject to ecological stresses not related to the former smelter in that it is situated
approximately 1,000 feet downstream of a railroad yard.

In summary, the macroinvertebrate community indices suggest that most of the area
waterways are generally stressed, likely due to low dissolved oxygen. Regardless, most
of the benthic community metrics suggest little loss in benthic community diversity in the
ditches and creeks draining the Facility Area, with the possible exception of SD-34 which
had a substantially lower number of taxa and organisms than any other location.
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6.1.4.2 Wetland Plants

In general, based on the wetland vegetation survey, all of the plant communities surveyed
are dominated by disturbance tolerant or ruderal (weedy and adventive) species
characteristic of highly altered natural environments. The wetland vegetation community
assessment is provided in Attachment D. Total FQI scores for the three releve plots at the
West Ditch Outfall location within the Old Cahokia Watershed ranged from 4.62 to 6.93,
with slightly higher FQI scores closer to the stormwater outfall (possibly as a result of
microenvironments created by frequent disturbances). Total mean C values (a measure of
the native character of the community) ranged from 1.92 to 3.3. If the mean C is 3.5 or
higher and/or the FQI registers in the middle thirties or higher, it is relatively certain that
there is significant native character at a site to be important in terms of a regional natural
area perspective.

The survey area encompasses a rather broad depositional environment that is relatively
species poor and in many areas dominated by only a few herbaceous species such as
redroot pigweed (Amaranthus retroflexu) and white grass (Leersia virginica) and a sparse
cover of common buttonbush (Cephalanthus occidentalis). Overall, native species
richness was lower in the West Ditch #1 outfall (66.7 to 76.9 percent) than in the other
areas surveyed. Stressed vegetation (chlorosis, malformed growth) appeared to be
contained within a relatively distinct line that may potentially correlate to the depositional
environment of the stormwater outfall Undisturbed hardwood swamp habitat dominated
by mature black willow (Salix nigra) and green ash (Fraxinus pennsylvanica) borders the
survey area on the east and west, with shrub-carr and shallow marsh habitat to the north.
These higher quality habitats suggest a natural delineation of the extent of the potentially
impacted area around the West Ditch Outfall.

Total FQI scores for the Rose Creek Outfall location ranged from 9.0 for the releve plot
to 9.2 for the belt transect. Total mean C values ranged from 1.8 for the releve plot to
2.05 for the belt transect. Overall native species richness was about 80% for the
community. Vegetation at the belt transect survey location was predominantly a disturbed
wet meadow, while the plant community within the releve plot appeared to be trending
successionally from a wet meadow-sedge meadow to a hardwood swamp. Beaver activity
was evident in the area of the releve plot, which could partially account for the disturbed,
scrub-shrub vegetation. Both sample locations are highly disturbed by stormwater flow.
Although Rose Creek was dry at the time of the survey, a significant amount of trash,
coarse woody debris, and sediment deposition was evident at several locations within the
stream channel. Virtually no vegetation was present within the channel, which was
scoured to a depth of two to three feet below the surrounding landscape. This stream
downcutting has likely altered the hydrology of adjacent wetlands such as the wet
meadow sampled within the belt transect, allowing species more characteristic of drier
grasslands to successfully invade the plant community. Stressed vegetation (chlorosis)
was evident within both sampling locations, although more localized and generally
restricted to the southwest corner of the releve plot (closest to the mouth of the stream
channel).
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Total FQI scores and total mean C values at the Reference Area belt transect were 5.00
and 1.67, respectively, with a native species richness of about 67 percent. In contrast, the
Total FQI and native species richness for the plant community were higher for the releve
plot in the Reference Area (13 and 88 percent, respectively). The mean C value for the
releve plot Reference Area (2.56) was also slightly higher than the belt transect location.
The Reference Area is part of a former golf course that has been restored to a large
floodplain wetland complex consisting of emergent and wet meadow habitats. No
obvious signs of vegetative stress were observed within the Reference Area.

In summary, all of the plant communities surveyed are dominated by disturbance tolerant
or ruderal (weedy and adventive) species characteristic of highly altered natural
environments. None of the plant communities had mean C values of 3.5 or higher and/or
FQI of 35 or higher, which would indicate significant native character. Stressed
vegetation (chlorosis, malformed growth) was evident at the Rose Creek Outfall and
West Ditch outfall transect locations, but appeared contained within a relatively distinct
line that may potentially correlate to the depositional environment of the stormwater

outfall.

6.2 UNCERTAINTY ANALYSIS

There are several sources of uncertainties associated with the ecological risk assessment
process. The uncertainty analysis addresses the major assumptions that affect the degree
of confidence in the estimate of risk. Knowing the uncertainties associated with the risk
estimates aids the risk manager in making the Scientific/Management Decision at the end
of the ecological risk assessment. General and site-specific uncertainties associated with
this BERA include:

= The BERA is based on available data which, based on current practice, are
assumed to be representative of Site conditions. As the number of sampling
points increase, the uncertainty about the true distributions of values decreases.
However, even with a large number of sampling locations, it is impossible to
conclude definitively that concentrations above those measured do not exist at the
Site.

= Natural and anthropogenic background levels of COPECs are likely present
in samples collected from the Site. As such, Site data were compared to
COPEC concentrations in sediment, surface water and tissue samples
collected from reference areas. Results of this comparison are integrated into
the Data Analysis Step and discussed in the Risk Characterization. Because a
limited number of reference area samples were collected, the contribution
from background and off-Site sources was evaluated by semi-quantitatively
comparing investigative results with reference area results. An evaluation of
background sediment sample locations indicates elevated levels of cadmium,
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lead, and zinc in reference areas. Concentrations of zinc as high as 4600
mg/kg were measured in reference samples from the West Ditch Outfall
wetland complex and concentrations of zinc were as high as 3,900 mg/kg in
reference samples from Rose Creek. Thus, potential Site-related risks to
aquatic receptors are over-estimated because background levels of COPECs
are contributing to the potential risk. Anthropogenic sources of metals that may
be contributing to the total risk include hunting, illegal dumping, automobile
traffic, and power plant emissions. Duck blinds are located along the edge of the
open water of the Old Cahokia Wetland Complex, just east and west of the West
Ditch #1 outfall. Other duck blinds are present along the open water edge further
northeast of the outfall. Active hunting was noted in the watershed complex, east
of the sampling activity during the December 2006 sample event. While the use
of lead shot has been banned in the state of Illinois since the late 1970s, it is
possible that historic shooting activity has contributed to elevated lead
concentrations in the sediments of this watershed. In addition, the ban on the use
of lead shot for hunting waterfowl became nationwide in 1991; instead, non-toxic
shot was approved for waterfowl hunting. Nontoxic shot is defined as any shot
type that does not cause sickness and death when ingested by migratory birds.
However, certain brands of non-toxic shot are approved for coatings of copper,
nickel, tin, zinc, zinc chloride, and zinc chrome (Nontoxic Shot Regulations for
Hunting  Waterfowl and Coots in the U.S., January  2006.
http://www.fws.gov/migratorybirds/issues/nontoxic_shot/nontoxic.htm). Thus,
elevated lead and zinc levels may be attributed to waterfow] hunting within the
Old Cahokia Creek watershed wetland complex.

In 1984, IEPA removed drums from the LaMear Dump within the Old Cahokia
watershed wetland complex. The LaMear property is located within the Old
Cahokia Wetland complex just north of Collinsville Road. According microfiche
obtained the from the IEPA Bureau of Land, a total of 138 drums containing
copper mud, copper scale, waste oils, enamels, solvents, and sludge wastes were
illegally dumped on the LaMear property sometime between 1972 and 1975.
Remediation of the area was conducted between August 20 and August 30, 1984.
A total of 138 barrels were recovered and four inches of soil was removed around
the barrels where excess residue had accumulated. Soil and sediment samples
collected after the removal contained cadmium at 22.4 mg/kg to 43.6 mg/kg, lead
at 124.7 mg/kg to 512 mg/kg, and zinc at 1703 mg/kg to 2341 mg/kg. According
to the IEPA, results for soils were “below the level thought to be harmful.” Thus,
metal concentrations in the Old Cahokia Creek wetland complex in the vicinity of
the West Ditch Outfall may partially be attributable to historic illegal dumping.

Coal-fired power plants are a major source of atmospheric mercury; Five coal
fired power plants have been identified in the greater metropolitan St. Louis area.
Elevated levels of mercury in sediment samples may partially be attributable to
power plant emissions.
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Ranges of concentrations of trace elements required by plants are often very close
to the content that exerts a harmful influenced on plant metabolism, making it
hard to make a clear division between sufficient and excessive quantities of trace
elements in plants (Kabata-Pendias and Pendias, 1992). Thus, the potential risks
to the plant community at the outfalls may be over or under estimated.

The mean PEC-Q method was developed to evaluate the predictive ability of
PECs to determine the potential toxicity of a mixture of chemicals. The PEC
database consists of samples from freshwater ecosystems throughout North
America, primarily from the Great Lakes and major tributaries to the Great Lakes
containing many types of chemicals, not just metals. Application of PEC to the
ephemeral drainages and wetland areas associated with this Site results in an
overestimation of potential risk to benthic community. The limited ability of the
PEC-Q method to predict toxicity at this Site is demonstrated by mean PEC-Q of
up to 5.4 within reference areas of the Old Cahokia Watershed.

There are limitations to the use of the aquatic macroinvertebrate community
results due to the families identified and the ephemeral nature of the water bodies.
Not all of the aquatic macroinvertebrate families identified are assigned tolerance
values. Although some of these organisms form an appreciable part of the aquatic
macroinvertebrate community, they are not considered in the assessment process
because the species of these families subsist, and sometimes thrive, regardless of
the oxygen-depleting status of the habitat. Many of the aquatic bug and beetle
species and some of the aquatic fly larvae families are air breathers, so the waters’
dissolved oxygen concentrations will have little or no effect on the health of these
species. Fourteen of the 30 identified taxa have species that are air breathers, and
thus provide limited information for a biological assessment of the aquatic
macroinvertebrate communities. Though it bears mentioning that whether an
invertebrate is an air breather or not, may not have any effect on its sensitivity to
metal toxicity and, thus, the presence of air breathers in the waterways around the
Site may only be an indication of limited dissolved oxygen and not of stress
caused by elevated levels of metals.

RISK DESCRIPTION

The risk description provides information to aid in interpreting the potential risks and, if
appropriate and necessary, to identifying concentrations that are protective of the
assessment endpoints, or conversely, above which adverse effects may be observed. The
risk description also provides information to help the risk manager judge the likelihood
and ecological significance of the estimated potential risks. At the completion of the risk
characterization, a Scientific Management Decision Point (SMDP) occurs. Decisions are
made by the risk manager concerning what future actions, if any, are to be undertaken.

52



Old American Zinc Plant Site
Baseline Ecological Risk Assessment
Revision: 0

August 2008

The objective of the BERA was to determine whether smelter-related COPECs have
adversely affected the aquatic ecosystems within the ephemeral drainage features
draining the Facility Area and aquatic ecosystem in the immediate vicinity of the
discharges areas within the Old Cahokia Creek Watershed. To meet this objective,
the BERA:

= Evaluated COPECs concentrations in sediment, surface water, and
macroinvertebrate and wetland plant tissues; and,

* Assessed the potential for adverse effects to ecological receptors, focusing on
exposures to aquatic invertebrate and wetland plant communities, using sediment
and surface water sampling, laboratory bioassays, tissue sampling, and
community studies;

Generally, more than one line of evidence is used to evaluate whether chemicals from a
site are potentially affecting the assessment endpoint(s). Lines of evidence that were
used to characterize potential risk in this BERA include:

e Comparing measured COPEC concentrations in sediment and surface water to
conservative screening levels;

e Comparing results from whole sediment bioassays conducted with sediment from
the Site with bioassays conducted with sediment from a reference location;

e Comparing tissue metals concentrations of benthic macroinvertebrates and plants
collected from areas potentially affected by the Facility Area to tissue
concentrations from a reference location and to tissue concentrations from the
literature that are reported to be allowable toxic; and,

e Comparing the benthic invertebrate and wetland plant communities in the areas
potentially affected by the Facility Area to the benthic invertebrate and wetland

plant communities at reference locations.

Table 6-4 summarizes the multiple lines of evidence for the 10 ecological sampling
locations used to assess potential effects in the aquatic ecosystems within the ephemeral
drainage features draining the Facility Area and the aquatic ecosystem in the
immediate vicinity of the discharges areas within the Old Cahokia Creek Watershed.
As noted above, because of concerns about the reliability of the results of the whole
sediment bioassays, those results are not used as a line of evidence in the risk
characterization contained in the BERA, though the results of the bioassays are
summarized in Table 6-4.

Comparison of the surface water and sediment chemistry data from East Ditch #1 and #2,
to conservative benchmarks suggests that potential adverse effects to aquatic organisms
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may exist (Table 6-4). However, the benthic community survey shows a similar
community throughout the Facility Area ditches that is similar to the community found in
Schoenberger Creek which is not affected by releases from the Facility Area. In addition,
COPEC concentrations in macroinvertebrate tissues were below NOECs and LOECs
suggesting COPEC concentrations were not high enough to pose a potential risk. The
absence of a potential risk is supported by the observation of native organisms in
sediments during the bioassay. Thus, while comparison of surface water and sediment
chemistry to conservative and generic benchmarks suggests potential impacts to the
aquatic ecosystem in the East Ditches, all of the Site-specific lines of evidence suggest
the absence of an effect related to COPECs, given the current characteristics of the East
Ditches. The ditches have been altered to enhance stormwater flow on the Facility Area.
Piles of slag and slag-like material are present along the banks of the ditches. Overall,
given the physical characteristics and ephemeral conditions of the Facility Area ditches,
the aquatic communities would likely change little if the metals were removed from the
systems.

As with the East Ditches, comparison of the surface water and sediment chemistry data
from Rose Creek to conservative benchmarks suggests that potential adverse effects to
aquatic organisms may exist, with greater potential for impact at the location closest to
the Facility Area (Table 6-4). This is consistent with the comparison of
macroinvertebrate tissue concentrations to allowable benchmarks, which also suggest a
potential impact in the upstream Rose Creek location (SD-08) and no impact at the
downstream location (SD-13). However, the benthic community metrics suggest the
opposite trend, a more diverse and abundant community in the upstream Rose Creek
sampling location than at the downstream location. During the whole sediment bioassay
tests, native species were also noted in the upstream but not at the downstream location.
Overall, the benthic macroinvertebrate community in both Rose Creek sampling locations
appears to be similar to that found at other sampling locations in the vicinity of the Site,
including the locations on Schoenberger Creek not affected by the Site. Thus, while
comparison of surface water and sediment chemistry to conservative and generic
benchmarks suggests potential impacts to the aquatic ecosystem in Rose Creek, most of
the Site-specific lines of evidence suggest the absence of an effect related to COPECs,
given the current characteristics of Rose Creek. Rose Creek is a relatively narrow
ephemeral stream that flows along the north side of the Penn Central & Baltimore/Ohio
Rail Corridor. Slag and slag-like material are present along the banks where Rose Creek
flows through and adjacent to the Facility Area. Given the physical characteristics and
ephemeral conditions of Rose Creek, the aquatic communities would likely change little
if the metals were removed from the systems.

Some overt effects on plant growth (e.g., chlorosis) were observed at the Rose Creek
outfall, though this was localized. Plant tissue concentrations at Rose Creek outfall were
below levels that are considered toxic. Nevertheless, impacts to the plant community
from smelter-related COPECs on the plant community in the immediate vicinity of the
Rose Creek outfall are possible, though the results also suggest that these effects are

limited in spatial extent.
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As with Rose Creek and the East Ditches, comparison of the surface water and sediment
chemistry data from the West Ditch Outfall into the Old Cahokia wetland complex to
conservative benchmarks suggests that potential adverse effects to aquatic organisms may
exist (Table 6-4). However, unlike for the other two water bodies, the Site-specific lines
of evidence also suggest a potential impact to the benthic macroinvertebrate community.
The total number of organisms and taxa are lower at this outfall location than at the other
sample locations and the macroinvertebrate indices higher, indicating a less healthy
community and poorer water quality. In addition, the concentration of zinc in
invertebrate tissues is slight greater than the allowable benchmark. Thus, COPECs as this
location may be adversely affecting the benthic macroinvertebrate community.
Additionally, some overt effects on plant growth (e.g., chlorosis) were observed at this
outfall, though this was limited to a very localized areas but is consistent with the
concentration of zinc in plant tissues being within the range considered to be excessive or
toxic. All other metals were below levels that are considered toxic. These lines of
evidence suggest that COPECs may be adversely affecting the aquatic ecosystem at the
West Ditch outfall, though the results also suggest that these effects are limited in spatial
extent.

While the surface water and sediment chemistry suggests some impact to aquatic
organisms within Schoenberger Creek (Table 6-4), COPEC concentrations do not appear
elevated compared to the reference location in the creek. The benthic community survey
shows that the community within the creek is similar to the sampling locations in the
reference area as well as to locations in the Facility Area ditches. Native organisms were
found in sediments during the whole sediment bioassay and COPECs in benthic
macroinvertebrate tissues were below NOECs and LOECs. Thus, there is no evidence
that any smelter-related COPECs have impacted Schoenberger Creek.

The BERA has taken the multiple lines of chemistry available at the ten locations
discussed above for use and extending the findings to all locations where we only have
chemistry. In summary, sediment chemistry data show that surface water flow from the
Facility Area has resulted in COPEC migration to some of the down-gradient aquatic
habitats within the Old Cahokia Watershed, within the immediate vicinity of the West
Ditch and Rose Creek Qutfalls, though other anthropogenic sources have also contributed
COPECs at these locations. The lines of evidence presented in the BERA suggest that
smelter-related COPECs may be affecting the macroinvertebrate community in a
localized area downgradient of the West Ditch outfall at the edge of the open water
habitat at sample location SD-34. In addition, some evidence suggests that smelter-
related COPEC:s are affecting wetland plants in localized areas downgradient of the West
Ditch and Rose Creek Outfalls. Potential effects to plants are localized and are not
affecting the overall plant community; only individual plants in the immediate vicinity of
outfalls. In conclusion, with the exception of the localized findings noted above, the
BERA has developed no conclusive evidence that the diversity and viability of the
aquatic ecosystem in the drainage features draining the Facility Area and the aquatic
ecosystem in the immediate vicinity of the discharges areas within the Old Cahokia
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Creek Watershed is being adversely affected by COPECs associated with historic
smelter activities.
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Table 3-1

Assessment and Measurement of Endpoints

Former American Zinc Plant Site, Fairmont City

Feeding
Guild

Assessment
Endpoint

Endpoint Objective

Surrogate
Species or
Community

Measures of
Exposure

Benthic
organisms

Benthic invertebrates are
an important food source
for many higher trophic
level predators. They
also provide an
important role as
decomposers/detritivores
in nutrient cycling.
Assessment endpoint =
preservation of the
health and diversity
(taxa richness and
abundance) of benthic
organisms.

Are heavy metals in
sediment and surface water
adversely affecting benthic

communities?

Are heavy metals
bioaccumulating in benthic
organisms?

Are heavy metals toxic to
benthic organisms?

Have heavy metals
impacted the benthic
macroinvertebrate
community?

Benthic organisms

Comparison of
sediment and aqueous
media concentrations

with toxicity-based
screening values.

Tissue concentrations
in benthos.

Chironomus tentans
10-day bioassay.

Benthic community
structure and function
assessment and
reference area
comparison.

Wetland
plants

Wetland plants are an
important food source
for higher trophic level
aquatic consumers and
wildlife. Rooted
vegetation also provides
habitat and bottom
stability Assessment
endpoint = preservation
of the health and
diversity (laxa richness
and abundance) of
wetland plants.

Are heavy metals in
sediment and surface water
adversely affecting wetland

plant populations?

Are heavy metals
bioaccumulating in plants?

Have heavy metals
impacted the wetland plant
community?

Wetland plants

Comparison of
sediment and aqueous
media concentrations

with toxicity-based
screening values.

Tissue concentrations
in wetland plants.

Community analysis
(e.g., species richness
and dominance,
percent cover, floristic
quality assessment)
and reference area
comparison.




TABLE 4.1

SUMMARY OF SURFACE WATER AND SEDIMENT SAMPLES COLLECTED FOR CHEMICAL ANALYSES
FORMER AMERICAN ZINC PLANT SITE
FAIRMONT CITY, ILLINOIS

DEPTH ANALYTICAL
SAMPLE DATE TIME MATRIX (feet) PAREMETERS ! DESCRIPTION
EAST DITCH #{
SD-01-0.5 5/31/2006 1030 SED 0.0-0.5 Metals, Pest.
SW-01 5/31/2006 1000 SW 0.0-05 Metals, Pest. North end of ditch.
6/29/2006 1645 SwW 0.0-05 Hardness
SD-05-0.5 5/31/2008 0955 SED 0.0-05 Metals, Pest.
SW-05 5/31/2006 0945 SW 0.0-05 Metals, Pest. Confluence with Ditch #2.
6/29/2006 1700 SW 00-05 Hardness
SD-06-0.5 5/31/2006 0920 SED 0.0-0.5 Metals South of East Ditch #2 confluence.
SW-06 5/31/2006 0910 SW 00-05 Metals
EAST DITCH #2
SD-02-0.5 5/31/2006 [ 1110 SED 0.0-05 | Metals East end of ditch.
[ROSE CREEK - UPSTREAM OF FACILITY
SD-04-0.5 6/1/2006 1030 SED 0.0-0.5 Metals, Pest. SW corner of Cargll facility, East of East Ditch #1 confluence.
RSD-1 7/17/2007 1127 SED 0.0-05 Metals Near SE corner of Cargill facility, east of Kings Highway.
RSD-2 7/17/2007 1130 SED 0.0-05 Metals Near SE corner of Cargill facility, east of Kings Highway, west of RSD-1.
RSD-3 7/17/2007 1140 SED 0.0-0.5 Metals Near SE corner of Cargill facility, west of Kings Highway.
RSD-4 1 71772007 1149 SED 0.0-05 Metals Near SE corner of Cargill facility, west of Kings Highway and RSD-3
ROSE CREEK BORDERING FACILITY
SD-08-0.5 5/31/2006 0820 SED 0.0-0.5 Metals, Pest.
SW-08 5/31/2006 0810 SW 0.0-0.5 Metals, Pest. Just west of East Ditch #1 confluence.
6/29/2006 1705 SW 0.0-05 Hardness
ROSE CREEK - DOWNSTREAM OF FACILITY
At base of discharge pipe for combined discharge of West Ditch #1 and #2 into Rose
SD-09-0.5 5/30/2006 1630 SED 0.0-05 Metals, Pest. Creek. (In erosion pool in bed of Rose Creek, created by discharge from west ditch
outfall.)
SW+41 12/12//2006 1345 Sw 0.0-05 Metals, Hardness
SW41-D 12/12//2006 1345 SW 0.0-05 Metals, Hardness
SW-41-Resample 7/19/2007 0910 SW 0.0-05 Metals 10.5 feet SW of SD-10. (Downstream edge of erosion pool in bed of Rose Creek,
SW-41-Resample - D 7/19/2007 0910 SW 0.0-05 Metals created by discharge from west ditch outfalt.)
SD-41 12/12//2006 1350 SED 0.0-0.5 Metals
SD-41-D 12/12//2006 1350 SED 0.0-05 Metals
SW-42 12/12//2006 1400 SW 0.0-05 Metals, Hardness
SD42 12/12//2006 1405 SED 0.0-05 Melals 129 feet downstream (WSW) of SWISD-41
SD-10-0.5 6/12/2006 1355 SED 0.0-05 Metals
SW-10 6/12/2006 1345 SW 0.0-05 Metals 326 feet downsiream (WSW) of 0.
SD-11-0.5 6/12/2006 1330 SED 0.0-05 Metals
SW-11 6/12/2006 1320 SW 0.0-05 Melals 1482 feet downstream (WSW) of 09.
SD-12-0.5 6/12/2006 1550 SED 0.0-0.5 Metals
SD-12/FD 6/12/2006 1550 SED 00-05 Metals
SW-12 6/12/2006 1545 W 0.0-05 Metals 2769 feet downstream (WSW) of 09.
SW-12/FD 6/12/2006 1545 SW 0.0-05 Metals
SW43 12/12//2006 1440 SW 0.0-0.5 Metals, Hardness
SW-43-Resample 7/18/2007 1136 SW 0.0-05 Metals 225 feet upstream (SE) of 13.
SD-43 12/12//2006 1445 SED 00-05 Metals
SwW-44 12/12//2006 1450 SW 0.0-05 Metals, Hardness
SW-44 Resample 7/18/2007 1154 SwW 0.0-0.5 Metals
SD-44 12/12//2008 1452 SED 0.0-0.5 Metals 144 feet upstream (SE) of 13.
SD-13-0.5 6/12/2006 1117 SED 00-05 Metals
SW-13 6/12/2006 1117 SwW 0.0-05 Metais
1211472006 00-05 Grain size 4452 feet downstream (west) of 09.
SD-13-R 1015 SED ) i distribution, TOC
ROSE CREEK QUTFALL
SD-14-0.5 6/12/2006 1018 SED 0.0-0.5 Metals Outside of and above ditch channel, 18 feet E of SD-16.
SD-15-0.5 6/12/2006 1015 SED 0.0-05 Metals Outside of and above ditch channel, 10.9 feet E of SD-16 and W of SD-14.
SD-16-0.5 6/12/2006 1020 SED 0.0-05 Metals In main ditch channel. No standing water.
SD-17-05 6/12/2006 1040 SED 00-05 Metals West edge of ditch channel, 11.2 feet SW of SD-16. Standing water present.
SW-17 6/12/2006 1040 SW Metals
SD-18-0.5 6/12/2006 1030 SED 00-05 Metals Qutside of and above ditch channel, 18.9 feet SW of SD-16.
CAHOKIA CREEK WATERSHED NEAR ROSE CREEK OUTFALL
Marsh wetlands NW of scour channel created by Rose Creek Outtall, approx. 350 feet
TRC-2-51-0-6 7/19/2007 1055 SED 0.0-05 I Metals NW of outfall. i
CAHOKIA CREEK WATERSHED IMPOUNDMENTS
TRC-1-N-0-6 7/18/2007 1615 SED 0.0-05 Metals
TRC-1-N-6-8 7/18/2007 1615 SED 05-0.7 Metals Lake C, northeast bank.
TRC-2-N-0-6 7/18/2007 1535 SED 0.0-0.5 Metals Lake B, west bank.
TRC-2-N1-0-6 7/18/2007 1512 SED 0.0-0.5 Metals
TRC-2-N1-6-8 7/18/2007 1512 SED 0.5-07 Metals Lake B, bank.at SW comer.
TRC-2-C-0-6 7/18/2007 1535 SED 0.0-0.5 Metals
TRC-2-C-10-12 7/18/2007 1535 SED 08-1.0 Metals Small pond in wooded area S of Lake B.
TRC-3-N-0-6 7/18/2007 1700 SED 0.0-0.5 Metals
TRC-3-N-0-6 FD 7/18/2007 1700 SED 0.0-0.5 Metals
TRC-3-N-8-10 7/18/2007 1700 SED 07-0.8 Metals Lake A, north bank.
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TABLE 4.1 (Continued)

SUMMARY OF SURFACE WATER AND SEDIMENT SAMPLES COLLECTED FOR CHEMICAL ANALYSES
FORMER AMERICAN ZINC PLANT SITE

FAIRMONT CITY, ILLINOtS

DEPTH ANALYTICAL
SAMPLE DATE TIME MATRIX (feet) PAREMETERS 11 DESCRIPTION
I
CAHOKIA CREEK WATERSHED - CAHOKIA CREEK AND ENGINEERED DRAINAGE DITCH
SW-50 7119/2007 1500 SW 0.0-05 Metals
SD-50-0-6 7/18/2007 0940 SED 0.0-05 Metals
SD-50-8-10 7/18/2007 0940 SED 0.8-09 Metals Cahokia Creek, immediately south of Interstale
SD-51DITCH-0-6 7/18/2007 0925 SED 00-05 Metals
SD-51DITCH-8-10 7/18/2007 0925 SED 0.8-09 Metals
SD-51DITCH-12-14 7/18/2007 0925 SED 1.0-12 Metals Engineered Drainage Ditch, immediately south of Interstate
TRC-2-S-0-6 7/18/2007 0905 SED 0.0-05 Metals
TRC-2-5-8-10 7/18/2007 0905 SED 08-09 Metals
TRC-2-8-12-14 7/18/2007 0905 SED 1.0-12 Metals Engineered Drainage Ditch, NW of Rose Creek Outfall
TRC-3-S-0-6 7/18/2007 0940 SED 0.0-05 Metals
TRC-3-8-7-9 7/18/2007 0940 SED 0.6-08 Metals Wetlands east of Schoenberger Creek
SW-TRC-3-S- 7/19/2007 1315 SW 0.0-05 Metals
CAHOKIA CREEK WATERSHED - OTHER
TRC-1-5-0-6 711912007 1130 SED 0.0-05 Metals
TRC-1-5-0-6 FD 7/19/2007 1130 SED 0.0-05 Metals Wetland east of Engineered Drainage Ditch, NE of Rose Creek Outfall (Note this
TRC-1-5-6-8 7/19/2007 1120 SED 0.5-06 Metals sample was NOT located within the Engineered Drainage Ditch).
WEST DITCH #2
Sw-07 6/2/2006 1400 SwW 0.0-05 Metals
SW-07-FD 6/2/2006 1400 SwW 00-05 Metals )
SD-07-0.5 6/2/2006 1410 SED 00-05 Metals North end of ditch.
SD-07-0.5/FD 6/2/2006 1410 SED 0.0-05 Metals
WEST DITCH #1
53-02-32-:(3)-2/5;0 gggggg 12:2 SES gg - gg m:::: West edge of facility, approximately 750 feet north of 09.
So2e0s | et | a0 | oep 00057 mews e
SD-25-0.5 6/1/2006 1145 SED 0.0-05 Metals -
SD-25.0 5/ED 6/1/2006 1145 SED 0.0-05 Melals West edge of facility, 2045 feel north of 0.
SD-26-0.5 6/1/2006 1135 SED 0.0-05 Metals NW edge of facility, 306 feet SW of 27.
SD-27-0.5 6/1/2006 1115 SED 00-0.5 Metals At northwest corner of facility.
SD-28-0.5 6/1/2006 1100 SED 00-05 Metals Off-site, 290 feet NW of 27
WEST DITCH OUTFALL AND DOWNGRADIENT WET MEADOW/MARSH
SD-29-0.5 6/1/2006 0845 SED 0.0-05 Metals Outside of and above ditch channel, 27 feet east of SD-31.
SD-30-0.5 6/1/2006 0855 SED 00-05 Metals Outside of and above ditch channel, 11.4 feet ENE of SD-31, west of SD-29.
SD-31-0.5 6/1/2006 0905 SED 00-05 Metals In ditch channel downstream of outfall F:,?—Z;;Th of Collinsville Road. Standing water
SD-32-0.5 6/1/2006 0910 SED 0.0-05 Metals QOutside of and above ditch channel, 16.5 feet SW of SD-31.
SD-33-0.5 6/1/2006 0920 SED 00-05 Metals Outside of and above ditch channel, 30 feet SSW of SD-31.
SD-034 6/28/2006 1535 SED 0.0-05 Metals
sgx_a;n gg:gggg ggg Sss:/) 8:8 - 8:2 Metall\:,eltlaal: - Edge of open pond in Old Cahokia Creek Watershed, 351 feet NW of 31.
SwW-34-D 6/28/2006 1530 SwW 0.0-05 Metals, Hardness
12/12/2006 SW 00-05
SW-45 1100 ) ’ Metals, Hardness Between West Ditch Outfall and edge of open water, 154 feet NNW of 31,
SD-45 12/12/2006 1105 SED 0.0-05 Meials
SD-46 12/13/2006 1431 SED 00-05 Metals NNE of SW/SD-45.
SD-47 12/13/2006 1437 SED 0.0-05 Metals NNW of SW/SD45.
SD-48 12/13/2006 1448 SED 0.0-05 Melals WNW of SW/SD-45.
CAHOKIA CREEK WATERSHED NEAR WEST DITCH OUTFALL
SW-38 12/12//2006 1110 SW 0.0-05 Meials, Hardness
SW-38 Resample 7/18/2007 0949 sSw 0.0-05 Metals
SD-38 12/12//2006 1115 SED 0.0-05 Metals
SED Grain size
SD-38-R 12/13/2006 1500 0.0-0.5 distribution, TOC 175 feet ENE of SW/SD-34, along south edge of open water.
SW-38 12/12//2006 1120 SW 0.0-0.5 Metals, Hardness
SW-39 Resample 7/18/2007 1007 SwW 0.0-05 Metals
SD-39 12/12//2006 1125 SED 0.0-0.5 Metals 73 feet NE of SW/SD-38, along south edge of open water.
Sw-40 12/12//2006 1130 SW 0.0-05 Metals, Hardness
SW-40 Resample 7/18/2007 1024 SW 0.0-05 Metals
SD40 12/12//2006 1135 SED 0.0-0.5 Metals 46 feet NE of SW/SD-39, along south edge of open water.
TWD-1-N-0-6 7/17/2007 1030 SED 0.0-05 Metals
TWD-1-N-6-8 7/17/2007 1030 SED 0.5-0.7 Metals Transect TWD-1, northern edge of open water.
TWD-1-C-0-6 711712007 1105 SED 0.0-05 Metals
TWD-1-C-6-10 7/17/2007 1105 SED 0.5-0.8 Metals Transect TWD-1, center of open water, SE of TWD-!-N.
TWD-1-5-0-6 7/17/2007 1125 SED 00-05 Metals
TWD-1-8-6-9.5 711712007 1125 SED 05-08 Metals Transect TWD-1, southern edge of open water, SE of TWD-1-C.
TWD-2-N-0-6 7/17/2007 1535 SED 0.0-05 Metals
TWD-2-N-6-7 7/17/2007 1535 SED 0.5-0.6 Metals Transect TWD-2, northemn edge of open water.
TWD-2-C-0-6 7/17/2007 1512 SED 0.0-05 Metals
TWD-2-C-6-9 7/17/2007 1512 SED 05-0.8 Metals
TWD-2-C-6-9 DUP 7/17/2007 1512 SED 0.5-0.8 Metals Transect TWD-2, center of open water, SE of TWD-2-N.
TWD-2-5-0-6 7/17/2007 1455 SED 0.0-05 Metals
TWD-2-S-6-8 7/17/2007 1455 SED 05-07 Metals Transect TWD-2, southern edge of open water, NE of SW/SD-34TWD-1-C.
TWD-3-N-0-6 7/17/2007 1635 SED 0.0-0.5 Metals
TWD-3-N-6-8 7/17/2007 1635 SED 0.5-07 Metals Transect TWD-3, narthern edge of open water.
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TABLE 4.1 (Continued)
SUMMARY OF SURFACE WATER AND SEDIMENT SAMPLES COLLECTED FOR CHEMICAL ANALYSES
FORMER AMERICAN ZINC PLANT SITE

FAIRMONT CITY, ILLINOIS

DEPTH ANALYTICAL
SAMPLE DATE TIME MATRIX ] (feet) I PAREMETERS " DESCRIPTION
CAHOKIA CREEK WATERSHED NEAR WEST DITCH OUTFALL (Cont.
TWD-3-C-0-6 7/1712007 1620 SED 0.0-05 Metals
TWD-3-C-6-8.5 711712007 1620 SED 0.5-0.7 Metals Transect TWD-3, center of open water, SE of TWD-3-N.
TWD-3-S-0-6 7/17/2007 1600 SED 0.0-05 Metals
SED 05-07
TWD-3-$-6-8 7/17/2007 1600 Metals
TWD-3-8-10-12 | 7/17/2007 1600 SED 0.8-1.0 Metals Transect TWD-3, southern edge of open water, SE of TWD-3-C.
EHOENBERGER CREEK
Between two discharge structures draining water from Oid Cahokia Creek Watershed
SD-20-0.5 6/13/2006 0905 SED 0.0-05 Metals into creek, east side of creek.
SD-20-0.5/FD 6/13/2006 0905 SED 0.0-05 Metals
SW-20 6/13/2006 0855 SW 0.0-05 Metals
SW-20/FD 6/13/2006 0855 SW 0.0-05 Metals
SD-21-05 6/12/2006 0900 SED 0.0-05 Metals Between two discharge structures draining water from Old Cahokia Creek Watershed
) ) ) into creek, east side of creek, downstream of 20.
SwW-21 6/12/2006 0900 SwW 0.0-05 Metals
8D-22-0.5 6/13/2006 0932 SED 0.0-05 Metals Approximately 120 feet upstream (south) of Collinsville Road.
SW-22 6/13/2006 0925 Sw 0.0-05 Metals
SD-36 6/29/2006 0835 SED 0.0-05 Metals At northern-most discharge structure draining water from watershed on the NE side of
. i} the creek.
SW-36 6/29/2006 0830 sw 00-05 Metals, Hardness
SD-037 6/29/2006 0930 SED 0.0-05 Metals Approximately 125 feet downstream of 36, on SW side of creek.
SW-37 6/29/2006 0925 SwW 0.0-05 Metais, Hardness
SD-52 7/18/2007 1045 SED 00-05 Metals West of Highway 203.
SW-52 7/19/2007 1340 SW 00-05 Metals
OTHER
SD-03-0.5 6/1/2006 I 1010 l SED | 0.0-05 I Metals, Pest Ditch along west side of Kingshighway. Direction of runoff flow at this pont is

indelerminate.

1 - Metals parameters included the RCRA 8 paramelers and zinc. Surface water samples were analyzed for both total and dissoived
concentrations of these metals. Samples collected in December 2006 and July 2007 also included copper.
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TABLE 4-2
SUMMARY OF YSI| READINGS
Former American Zinc Plant Site
Fairmont City, lllinois

SAMPLE |DEPTH CONDUCTIVITY | TEMPERATURE
DATE TIME 1, ocation| (9 pH (MMHOS/CM) ¢C) DO (mg/L) | ORP (mV)

6/28/2006 825 SW-06 1.8 72 292 22.82 1.72 -159.8
6/28/2006 910 SW-01 08-1.3 7.22 213 19.87 1.19 -119.4
6/28/2006 950 SW-05 0.5-0.6 7.21 294 224 5.03 -13.1
6/28/2006 1025 SW-08 7.73 274 23.61 5.11 -38.5
6/28/2006 1130 SW-34 0.5 6.85 871 2741 0.54 -196.3
6/28/2006 1155 SW-36 08-1.0 6.78 671 23.05 6.36 -134.6
6/29/2006 825 SW-36 0.8-1.0 6.77 578 21.85 1.36 -141.1
6/29/2006 920 SW-37 0.7-0.8 7.15 416 22.62 2.73 -1399
6/30/2006 830 SW-13 7.78 669 20.62 3.39 53.6*
12/12/2006 853 SWwW -38 0.38 6.9 1.726 3 - 2289
12/12/2006 1110 SW -38 - 7.17 1.77 4.64 137 163.3
12/12/2006 903 SW -39 0.5 6.6 1.95 52 - 209.7
12/12/2006 1115 SW-39 - 7 1.868 7.05 125.6 187.89
12/12/2006 912 SW-40 0.38 6.77 1.923 5.62 - 167.9
12/12/2006 1130 SW-40 - 5.58 2.093 8.28 120 177.9
12/12/2006 1343 SW-41 0.125 7 1.004 6.26 99.7 129.6
12/12/2006 1400 SwW-42 0.25 7.04 0.826 11.04 91.6 148.3
12/12/2006 945 SW-43 0.67 1.7 0.903 7 - 151
12/12/2006 1440 Sw-43 7.6 0.87 7.85 378 748
12/12/2006 954 Sw-44 0.67 7.83 0.893 7.7 11.9 136.3
12/12/2006 845 SW-45 0.25 6.68 1.44 9.94 - 267.2
12/12/2006 1100 SW -45 - - - - 84 -
7/18/2007 949 SW-38 0.7 7.15 1.318 26.27 10.12 54.4
7/18/2007 1007 SW-39 0.6 7.15 1.319 26.37 6.4 -346.9
7/18/2007 1024 SW-40 0.8 7.09 1.305 25.65 23 -266.5
7/18/2007 1136 SW-43 0.5 8.08 0.386 2499 12.32 -40.7
7/18/2007 1154 SW-44 0.4 7.04 0418 2424 5.28 -4.03
7/19/2007 910 SW-4] 1.2 7.09 1.305 25.65 23 -266.5
7/19/2007 1315 SW-TRC-3-S 04 6.73 0.876 27.65 1.18 -238.2
7/19/2007 1340 SW-52 0.5 7.97 0.57 30.61 10.71 -57.7

* ORP reading slowly dccreased and never stabilized, value recorded afier approximately 2 minutes.




Table 4-3

Summary of Bioassay Sediment Sample Locations

. . Associated
Bioassay Ditch / . e .
Location description Chemistry
Sample Waterbody S
ample
SD-CT-01 East Ditch #1 North end, west side. SD-01
SD-CT-05 East Ditch #1 Confluence of East Ditch #2. SD-05
SD-CT-06 East Ditch #1 Northwest side of the ditch, between the SD-06
confluence with East Ditch #2 and Rose
Creek.
SD-CT-08 Rose Creek West of the East Ditch #1 confluence. SD-08
SD-CT-13 Rose Creek Roughly 200 feet east-southeast of Approximately 200
Collinsville Road feet up-gradient of
SD-13
SD-CT-34 Old Cahokia Creek | Edge of open water northwest of West SD-34
Watershed Ditch Outfall
SD-CT-36 Schoenberger At western-most culvert outfall along SD-36
Creek north-east side of the Creek that receives
drainage from the adjacent Old Cahokia
Creek Watershed.




TABLE 4-4

PHYSICAL APPEARANCE OF SEDIMENT COLLECED FOR BIOASSAYS

FORMER OLD AMERICAN ZINC PLANT
FAIRMONT CITY, ILLINOIS

DRAINAGE WAY /

SEDIMENT IDENTIFICATION AREA DESCRIPTION
Laboratory control == Shredded brown paper toweling

BT-CT-01 (Field Control) East Ditch #1 Dark clayey loam with decaying vegetation, no odor, no oily sheen, oligocahetes and three midges
were removed.

BT-CT-05 East Ditch #1 Dark prownlsh clay with decaying vegetation, no odor or oily sheen, rust-iron layer, no
macroinvertebrates were observed.

BT-CT-06 Rose Creek Dark clayey loam with decaying vegetation, no odor or oily sheen, oligocahetes and two midges were
removed.

BT-CT-08 Rose Creek Black clayey silt with decaying vegetation, no odor or oily sheen, some oligochaetes were removed.

BT-CT-13 Rose Creek Grayish clay silt, less vegetation, no odor or oily sheen, no macroinvertebrates were found.

BT-CT-34 West Ditch Outfall Bl.ack clay with duck weed (Lemna sp.) and other vegetation, no odor or oily sheen, some
oligochaetes were found.

BT-CT-036 Schoenberger Creek Black clay with big pieces of twigs and some decaying vascular plant material, no odor or oily sheen,

a few oligochaetes were removed.

From Attachment C, Whole Aquatic Sediment Evaluation Employing the Dipteran, Chironimus tetans




Table 4-5

Benthic Tissue Sample Composition
Former American Zinc Plant Site
Fairmont City, lllinois

Sample No. |Location Family Name [Common Name |Trophic status
BT-SD-01 Esgs;[nD'tCh 1at Aeschnidae darner dragonflies {predator
. pond snails
East Ditch 1 at zggw‘gaﬁoni dae narrow-winged SS;ZZ?;
BT-SD-05 mouth of East g damselflies P
. Aeschnidae . |predator
Ditch 2 ) : darner dragonflies
Chironomidae " ) gatherer
nonbiting midges
East Ditch 1 Physidae 2 ::riv?/?v?/:lr? od scraper
BT-SD-06 downstream of Coenagrionidae Ving predator
. . . damselflies
East Ditch 2 Chironomidae o . gatherer
nonbiting midges
. . pond snails
BT-SD-06 East Ditch 1 Phy5|da§ . narrow-winged scraper
downstream of Coenagrionidae . predator
DUP ) ) . damselflies
East Ditch 2 Chironomidae L . gatherer
nonbiting midges
Rose Creek at . darner dragonflies
. Aeschnidae ) predator
BT-SD-08 discharge of East |, . . skimmer
; Libellulidae . predator
Ditch 1 dragonflies
BT-SD-08 |<oseCreekal aoschnidae  |0armer dragonflies | oo yator
DUP discharge of East |, o o\ lidae  [SIMMer redator
Ditch 1 dragonflies P
Rose Creek . darner dragonflies
Aeschnidae ) predator
BT-SD-13 upstream of Calontervaidae broad-winged redator
Collinsville Road ptenyg damselflies P
Shallow marsh
BT-SD-34 discharge of West |Planorbidae orb snails scraper
Ditch 1
Schoenberger
|BT-SD-22 Creek upstreram of|Aeschnidae darner dragonflies |predator
Collinsville Road
pond snails
Schoenberger Physidae narrow-winged scraper
IBT-sD-36 Creek at discharge |Coenagrionidae [damselflies predator
of the Engineered |Aeschnidae darner dragonflies |predator
Ditch Libellulidae skimmer predator
dragonflies
Schoenberger
Creek downstream . .
BT-SD-37 of discharge of the Aeschnidae darner dragonflies |predator
Engineered Ditch




TABLE 4-6
SUMMARY OF AQUATIC MACRO-INVERTEBRATE COMMUNITY SAMPLING LOCATIONS

FORMER OLD AMERICAN ZINC PLANT
FAIRMONT CITY, ILLINOIS

SAMPLE
DESIGNATION

DRAINAGE WAY |
AREA

SAMPLE DATE

APPROXIMATE
SAMPLE TIME

NOTES Yl

BT-SD-01

East Ditch #1

June 27, 2006

1045 -1215

Sampled area extended from SD-SW-01 /SD-
CT-01 south approximately 200 feet. Sample
consist predominantly of dragonfly larva.

BT-SD-05

East Ditch #1

June 27, 2006

1430 - 1700

Sample area extended from SD-SW-05/SD-
CT-05 south approximately 100 feet.

BT-SD-06

Rose Creek

June 28, 2006

0845 - 1040

Sampled area extended from SD-SW-06/SD-
CT-06 northeast approximately 85 feet.
Duplicate tissue sample collected.

BT-SD-08

Rose Creek

June 28, 2006

1115 - 1245

Sample area extended from SD-SW-08/SD-
CT-08 northeast approximately 60 feet.

BT-SD-13

Rose Creek

June 29, 2006

0800 - 0930

Sampled area encompassed approximate 75
foot stretch of creek, roughly 200 feet east of
sediment sample SD-13/SD-CT-13.

BT-SD-22

Schoenberger Creek

June 30, 2006

0730 - 0200

Sampled area encompassed approximate 160
foot stretch of creek south and north of SD-
SW-022.

BT-SD-34

West Ditch Qutfall

June 28, 2006

1500 - 1630

Along edge of open water in Old Cahokia
Creek Watershed, downstream of outfall.

BT-SD-036

Schoenberger Creek

June 29, 2006

1130 -1300

Sampled area encompassed approximate 250
foot strecth of creek upstream and
downstream of SD-SW-036.

BT-SD-037

Schoenberger Creek

June 29, 2006

1400 - 1530

Sampled area encompassed approximate 60
foot stretch of creek upstream and
downstream of SD-SW-037.

1 - SD-00X and SW-00X reference the locations of sediment and/or surface water samples collected for chemical analyses.




Table 5-1

Concentrations of 8 RCRA Metals, Copper, Zinc (mg/Kg) and Detected e C (ug/Kg) in Ci to 1l Levels
Old American Zinc Plant Site, Falrmont City, llfinols
USEPA
Ragion V S001.0.5 sn.0503 SD.06-0.5 $0.02.0.5 $D-03-0.5 00405 SD-08.0.5 sD07-0.5 SD.07-0.5F0 $D-09-0.5 8041
Ecological 512112008 513112006 5/31/2008 513172006 6/1/2006 6/1/2006 6/2/2006 8/2/2006 5/30/2006 12112/2006
Scresning 0-05 0-05 0.05 0-05 0.0 0-05 0-05 0-05 0-05 0-05
Lovala (EBLsR ¢, pitcn 1 East Diteh 1 t Ditch 1 | Ditch 2 Dhch stong Rose Creek Wast Ditch 2 West Ditch 2 Rowe Crask Ross Creck
Kingabwy
Arsenic| (Y 17 130 85 93 10 67 2 28 4 60 9
Banum -3 240 480 200 320 150 190 380 87 75 150 80 B
Cadmium a0 120 m 61 24 3 85 460 7 37 100 160
Chromium e 3 2 14 50 % 60 74 1 10 32 58 B
Copper] ns na na na na na na na ne na na 1100
Lead| EY 870 3,300 100 440 520 280 1,700 2200 1,800 1,800 4100
Seleniun| _ 45 54 17 19 097 B 33 55 18 092 B 24 59
Sikver| 1 29 64 12 19 25 10 17 1 97 10 19
Zine] m 10,000 18,000 2,600 1,800 3,900 1.100 25,000 33,000 23,000 15,000 31.000
Marcury 0.174 6.1 LX) 22 10 0.32 0.26 64 0.57 0.96 1 16
Organics ey
Alarin E: 60 U 9% na na <20 U <8y <46 u na na <21 u na
Dieldrin| 1.9 <60 U 180 na na 170 27 ) 93 na na a na
4.4-DDE| E <60 U <0 Ul na na “ <8 u <46 U] na na 21y na
4 4-DDT 4 60 U <0 Ul ra na e <18 U <46 U] a na “ na
Endrin) 2 <60 U <“40 U na na 53 <8y <a5 U na na 21y ns
gamma-Chiordans] F <60_ | 63 na na <20y <38 u 67 na na <1_u a
USEPA
Sample i Region ¥ $D41.D sD42 SD-10-0.5 $D-11.05 SD-12:0.8 SD.12/FD SD-13.0.5 s0-43 SD-44 30-140.5 SD-150.5
[Data Collacted. Ecolegical | 1211212008 1211212008 61122006 611212008 611212006 £11212006 1212008 1211212008 1211212006 £12/2006 61212006
Dapth (N - ) Screening 005 0-05 a-08 0.05 9-05 0.0-05 0-05 0-03 6-05 0-05 0-05
lLocation Lovels (ESLSY (g Crask Rosa Creek Rose Creek Rose Creek Roue Creek Ross Cresk Rese Creek Rose Craek Rose Creek Roce Croek Outtali  |Rose Creek Outfail
|Pereury
Arsenic 279 61 n 23 10 6.0 68 140 16 120 10 97
Banum E 160 B 2008 150 140 160 140 290 z70B 3008 310 250
Cadmium| 099 170 510 180 2 28 ) 100 130 7 12 7.4
Chromium A4 278 ] 24 33 2 29 an 78 318 23 2
Copper . 780 950 na na na na na 160 100 na ns
Lead| Y 2,600 2,700 260 300 120 190 680 580 750 % 230
Selaniurn| - 45 52 27 15 a4y <14 U 248 19 24 0728 128
Silver| 1 13 12 6.1 1.2 0458 072 18 10 37 0648 0358
24,000 1.200 3,000 4,800 2,300 3.400 9,200 7,300 5.300 1,100 740
092 28 15 0.66 025 0.33 10 14 27 0.29 0.26
na na ra na na na na na na na na
na na na na na na na na na na na
na na na na o2 na na na na na na
na ra na na na na na na na na na
na na na na na na ra na na na na
na ra na na na na na na na na na
30.16.05 SD-17-0.5 SD180 5 $0-20.0.5 SD-20-0.5/FD SD-210.5 502205 5D-36 $D037 SD.23:08 SD-23-0.9FD
611212006 61212006 611212006 61372006 /1312006 811272008 6132006 62072006 629/2006 6/2/2008 6272006
0-05 0.05 0-05 0-05 0.0-05 0-05 0.08 0-05 o.05 0-05 0.05
Roce Craek Crask Outfall Rose Cresk Sch Craek Sch. Creek Sch. Creen Sch. Cr Sch. Craak Waest Ditch 1 West Ditch 1
Quttalt Outtanl
Arsenic| *.794 82 20 95 12 12 13 12 13 15 7 o
Basum - 20 120 250 510 480 510 640 270 340 270 290
Cadmium| [ 11 15 26 21 23 27 21 19 a“ 130 120
Chromium) 434 13 16 2 120 [ 110 250 53 20 21 2
Gopper| 318 na na na na na na na na na na na
Lead s 33 160 210 170 150 160 2% 70 150 1,700 1,800
Setanium| 3 <tay 0568 128 @5y 198 <27U 138 0898 188 19 2.7
Siver| 1 0248 aise 0648 0728 0578 0678 0868 023B 0968 12 14
Zine 121 140 1,700 810 1.000 930 980 940 750 1,100 14,000 15,000
Mercury| o.124f 0078 046 045 051 063 0.8 0.0 0.22 025 14 12
Organice] __ (mgKg)
Aldrin E: na na na na na na na na na na ns
Dreldrin 19 na na na na na na na na na na na
DDE| E na na na na na ra na na na na na
4-DDT 4 na na ra na ne na na ra na na na
Endnn P na na na na na na na ra na na na
gamrma-Chordanal na na na na na na na na na 2 na
Notes:
BOLD vaiuss indicato the vaiue excesds the EPA Region V ESLs
8 Compound found in biank snd sample ne not anaiyzed
J Compound detected at concntration below reporting tinut but above the MDL and therfors is an approximate value Vv Soriat ditution excesds the limits

Uor < Compound nof delectad above MDL

* Denotes background sampies

Sch Crook = Schoenberger Cresk
1] State background values per tha liinois Concantranons of inroganic Chemicats in Background Soils - for MSA Countes (includes St Clawr) per 35 IAC 742. Appendix A, Table G
2] - Sample coliacted in wat meadow (welland) between Waes! Diich Outfall and opsn water habita! i the Cahokia Creek Watershed.

{3] - Samples collacted at southern edge of open water habitat in the Cahoius Gresk watershed
{4] - Referanca sampias wars collected in the open water habitat of the Old Cahokia Cresk Walershed (northeast of SW-34).

Sch Crask = Schosnbarger Cresk

ICV. CCV, ICB. CCB, ISA, ISB. CRI, CRA or MRL standard- instrument reiated to QC excesds the conrol limils




Tabte §-1 continued

Concentrations of 8 RCRA Metals, Copper, Zinc (mg/Kg) and Detected de C. {ug/Kg) In S Comp. to Levels
Old American Zinc Plant Site, Fairmont Clty, lllinols
USEPA
Sample (D Reglon V 8D-24-0.5 SD-250°5 80.25-0.5F0 SD-26-0.5 SD-27-0.5 SD-28-0.5 8D-20-0.5 SD-30-05 SD-320.5 SD-330.5
iDate Collected Ecologleat 6112008 s/1/2008 112006 8172006 €11/2006 /172006 6112006 €11/2006 6/1/2006 6/112006
lapth (% - &) Soreaning 0-95 0-0.5 0-08 0-05 0-08 8.05 0-05 0-05 0-05 0-05
Location Loveln (EBLsY (01 Och 1 West DHch | Wast Ditch 1 Weat Ditch 1 Weat Ditch 1 Waeet Ditch 1 Wast Ditch 1 West Ditch 1 West Ditch 1 West Ditch 1
Quttall, Quttail —"C 1
otals
Arsenic| 979 120 93 &0 2 29 7 Ll 13 80 25 5
Barium| N 610 120 480 230 400 200 190 180 220 270 140
Cadmium 0.994 630 ] 850 o4 61 51 ) 72 32 69 [
Chromium 434 61 17 6 19 15 16 15 17 14 22 96
Copper ne ra na na ra na na na na na na na
Lead] . 5,500 3,300 3,000 810 san 730 380 510 52 870 4%
Selanium - 72 21 B 78 13 18 118 063 B 095 B 083 B 13 <10y
Silver 1 33 16 40 EY) 1.2 5.1 1.4 18 0248 4 <050y
Zine 12 40,000 6,800 95,000 21,000 20,000 15,000 4,000 3,800 7,900 6,400 590
Mercury oAT: 083 07 63 0.24 0.46 0.33 an 014 0042 0.99 0034
Oranganics|
Aldrin| <0y na na na na na na na ra na ra
Dretdrin| 1. 4 na na na ne na na ra ra ra ra
4.4"-DDE <30 u na na na na na na na na na na
4.4-DDT| <0 U na na na na na na ra na na na
Endy <30 Uy na na na na ra ra ra oa na na
gammnrchwdzm& <0y na na na na na na na na na
Sample 1. Rugion 8D-034 §D-034.D SD-38 5D-39 SD40 SDA4S SD46 SD-47 SD-48
Date Collacted Ecwlogical 612812006 €20/2006 121122006 121272008 1211212006 1211212006 121132006 1211372008 121312006
[Oapth (- 1) Scresning a.08 0.0% v-03 0-05 0-08 0.05 0-0.5 a-05
Location L 1] Cahokia Cahokia Cahok Cahokia Wetland | Cahokia Watand | Cahokia Watland Cahokia Wetiand
0l Watershed ! Cahokis Watershed ¥ Waterched ! ] L ™ Ll
Arsenic (2, 15 17 3 20 17" 15 19 19 25
Bariur 5 210 230 2208 1208 1408 2108 250 B 2208 2108
Cadmiurm 0.994 00 E1 140 25 98 56 150 90 [
Chromium Y 17 21 218 158 14B 198 218 178 218
Copper] Iy na na 1,100 260 220 1,800 4200 3,400 5,300
Lead| » 440 550 340 240 190 220 590 420 670
Setenurm| - a7 258 97 97 <93 119 18 14 19
Siver 1 30 34 304 2.4 114 1.2 36 22 a6
Zinc; 121 35,000 43,000 14,000 3,500 8,900 16,000 23,000 25,000 26,000
Mercury| 0.17: 0.31 .18 0.27 <021 0.085 011 0.32 0.43 0.36
USEPA
[sample 10 Region v | TWD.1N-08 TWD-1-N-6-8 TWD-1-C.06 TWD-1-C-6-10 TWD1.5.0.8 TWD.1.5.6.9.5 TWD-02-N-0-8 TWD.02-N-6-7 TWD02-C-0-6 TWD-02-C.6-9 TWD-02-C-6-9 DUP
Date Collected Ecelogical 71712007 711712007 THTR007 71712007 714712007 711712007 71712007 711772007 71712007 71712007 71712007
Depth (ft - 1) 0.5-0.66 i6-8") 0-0.5(06% 0.5-0.86-10") 005 06" 0.5-075(6-9.5" 0-0.5(0-6") 05-06(67" 0-0.5(0-6" 05-0.75165") 05-6.75(64")
| ocation Old Cahokia Old Cahokis Ot Cahoks Watershad ™ 0ld Gahokia 0ld Caho Old Cahokia Old Caboku Old Cahokia Old Cahokin Old Cahokia
» Watershed ! hokia Watershe Watershed ! Watershed ! Watershed *! Watarsned * Watershed ™ Watershed ™ hd
Arsenic 9.79 77 58 16 85 71 11 10 7 15 54 46
Barium| b 250 250 230 260 420 450 250 240 200 310 280
Cadrum 091 55 41 4 1% 90 15 2v 4V nv 17V 12v
Chromium Q 298 Bna 338 08 08 98 2 29 4V 28 2y v
Copper ne 618 28 538 E1Y) 1308 arm 61 578 uo B 68 618
or| = 0,000 ra 31000 na 29,000 30,000 v na 23.000 v na na
Lead| Y 140 32 78 a3 390 8 140 130 210 180 120
Manganese E 710 ra 580 na 540 650 v na 890 V na na
Selenium| - 150 144 16 121 24 134 1 14 <36 <ra 111
Silver, 1 0584 034 035 024 1.5 041 048 0414 1 0564 0314
Zing 121) 2,000 B 3508 2,800 1800 B 4,600 B 1,800 B 1800 B 1800 B 12,000 B 1,900 1.900
Mercury 0.4 0.070 006 0076 0068 02 0076 0073 008 0.15 0079 0087
Notes:

BOLD values indicate the vaius axceeds the EPA Regron V ESLs

na not anaiyzed

8. Compound found in biank and sampie

4+ Compound detactsd at concntratron below reporting it but above the MDL and therfore 12 an approximate value.

U or < Compound not detected
* Denotes background samples

abave MDL

Sch Crask = Schoenbergar Craek
[1] State background values per the linois Concantrations of inroganic Chericals in Background Sods - for MSA Counties (includes St. Ciair} per 35 JAC 742, Appandix A, Table G
{2] - Sampls coliected in wet meadow (wetand) between Wast Diich Outfal and open walsr habitat in the Cahokia Crask Watershad

{31 - Sampies cotiected af southam edge of opan water habila! in the Cahokia Creek walershad

{4} - Retarsnce samples were coliscied in the opsn water habitat of tha Oid Cahokia Cresk Walershed (northesst of SW-34)
{5} - Open water area in western porton of the Oid Gahokia Crack Watershed beyond Wast Dilch discharge area
{6] - Wetland and wat mesdow arva i western hsif of Oid Cahokia Creak Wetershed beyond Ross Creek discharge ares.

v Sanal gitution sxceeds the fimits
“ ICV CCV. ICB, CCB. ISA, ISB, CRI. CRA or MRL standard Instrument reiated o QC exceeds the conrol imits




Table 5-1 continued

Concentrations of 8 RCRA Metals, Copper, Zinc (mg/Kg) and Detected ide C {ug/Kg) In C to g Levels
Old American Zinc Piant Site, Falrmont City, lliinols
USEPA
Sampie 1D Ragiom v | TWD02Sa8 TWD 228648 TWD0I M08 TWD-03.N-6:3 TWD03.C-0-8 TWD03-C6-85 | TWD03-508 TWD-03-3.8.8 TWD.03.8.10-12 TRG-1-N-06 TRC-1-N-6-
iDate Collected Ecolugica 7112007 711712007 71712007 71772007 71712007 111712007 7712007 711712007 711712007 71812007 7182007
[Depth (ft - ft} Scresning 9-0.5(06") 0.5 - 0.88 (6. 0-0.5(06") 0.5.0.66 (6-8") 0-0.5(06") 0.5-0.66 (6-8.5") 0-0.5{0-8") 0.5.0.8(83") 0.83-1.0(10:12") 0-0.5(0-6) 0.5 - 0.66 (8-8")
Old Cahokia 0Oid Cahokia Old Cahokia 0Old Gahokia Otd Gahokia Qld Cahakia Old Cahaki Qld Cahokia Old Cahokin Qld Cahokia
ocation [Lavesln (E5La} Watoghad ™ o . Old Cahokis Watershed ™ Waterehed " Wi ™ Watorshed ®! Waia " Wat ,':“! ™ Watscehag ®
Arsenic 9.798 59 78 7.7 7 73 61 10 6.2 a4 56 53
Barium| — 320 460 230 220 270 310 210 320 280 330 290
Cadmuml o ool 14 v Y nv Y 25V 21V 23 V| 20 V| 19 v 13 41
Chromum, 44 31V 32V 20 MV 28 *v 29 *v 28 *Y 20| 23 V] 29+V] 24 22
Copper| g 790 B 98 518 58 58 1] 79 B a2 B 48 7 B 28 B
Iren - 27,000 V na 27,000 V na 26,000V |na 18.000 V| na ra 25,000 na
Laad » 260 210 130 52 100 140 150 5 a8 B 2y g
Manganess u 570V na 750 V na 740V [na 330 V] ra na 480 na
Selenium, B <21 <15 1 16 2 089 ) 16 J 12 ) 084 J 13 1 12
Silvar 1 1.2 0524 049 016 062 05J 078 <0 74 <075 <096 <0 81
Zinc] 121 16,000 37008 1508 12008 2700 1300 8 2,400 B 1300 B 1300 B €80 V,B| 440
Mercury| 0.174 013 0095 0.063 0055 0.11 0067 ot 0072 0067 [ RE] 0052
USEFA
[Sampie ID Ragion V TRC-1-8.0.6 TRC-1.5.0-8-D TRC-1-8-6-8 TRC-2-N-0-6 TRC-2-N1-0-6 TRC-2-N168 TRC-2-C-06 TRC-2-C.10-12 TRC-2-5-06 TRC-2-5-8-10 TRC-2-5-12-14
jDate Collacted. Ecologicat 7119/2007 71912007 714972007 THM2007 77007 71812007 TN 2007 711812007 711812007 2007 71812007
Cepth ift - 1) Screaning 0-05 (06" 0.5.0.66(6.87) ©.5-0 66 [6.87) 0-0.5(0-6" D.BY. 10 (10427 0.05(067) 0.66 - 0.83 (8-10%) 1.0-1.16 (12.14%)
scation Old Cahokia Old Cahokia . . Old Cahohia Oid Cahohia Old Cahohia Oid Cahokia Old Cahol Old Cahakia
Watershed Watershed ! 0id Cahokia Watershed Watershed Wasershed ™ Watarshed ™ Watarshed ! shad ! Watershed ™!
Arsenic 7o 19 19 61 23 69 18 56 a7 180 360 570
Batium| - 270 340 2%0 160 170 180 210 260 400 480 660
Cadmium| 099 a1 74 74 <022 <025 <029 a8 026 1,300 V| 2100 V| 140 V]
Chramium P 2 2 22 83 14 15 2 18 (%Y 0 10
Copper] 3.9 36 B 3 B 2% B 64 B 16 Bl 5 B 31 8| 2 B 430 B| 520 B 2500 B
Iron - 20,000 27.000 na 8.900 17 600 na 25,000 s 57,000 v na
Lead »s 75 B 72 8| 7 8 9 g 1 8 12 8| 13 B 6 8 1,600 2.100 5.500
Manganese e 470 380 ra 120 620 na 560 na 280 V| na
Selanum e 16 J 13 13 <t a6 J 114 18 085 J 10 B| 12 2
Silver| 1 <0.88 <084 <083 <056 <064 <072 022 4 <0 67 12 15 5
Zing| 21 740 740 730 B.V] 28 BY 53 B.v| 54 V| 240 B 79 ve 15,000 20,000 6,600
Mercury| 0174 014 019 0034 002 0033 003 0051 0042 11 14 120
sample 1D TRC-2-51-0-6 TRC-3.N-0-6 TRC-3-N-06/FD TRG-3-N-8-10 TRC-3.5-06 TRC-35-7.9 $D-50-0-6 $D-508-10 SD-51-DITCH-06 SD-51-DITCH8-10 SD-51-DITCH-12-14
Date Collacted 711972007 711812007 11812007 71192007 711812007 71812007 192007 7192007 7H 912007 711912007 71912007
[Dapth (1 - 1) 0.05(0:6") 0-05 (-6 0.5-066 (6.8} 0.05106" 0-0.5 (06" 0.58-0.75 (7.9 5-0.5(067) 0.66 - 0.83 (8.40%) 2-0.50-6) 0.66-0.83 (810" | 10.1146(12:147
Old Gahoku OI1d Cahokia
USEPA V°J:f"";‘:‘" Watershed - Watershed -
) Reglon ¥ 1 014 Cahokia Old Cahoka Ol Cahoku Old Cahokia Old Cahokia Old Cahokia upgradisnt of upgradient of upgradant of
Location m ™ w Old Catiokia " " Creek Croek Rowe Craek Rose Creck Rose Creek
" discharge area, discharge area,
discharga area, ad) bed
Lavels (ESLs] 1 Milam L andil adj to Mitam
Landfill
Arsen] 0.79 61 16 19 2 12 46 ad 94 s 11 79
Barium| — 320 74 120 49 300 250 220 250 400 290 520
Cadmiurn| 099 2% 048 01 <025 36 V] LT3 22 22 100 330 5
Chrormium, a4 48 6 83 45 43 ED 18 20 49 10 59
Copper| e 460 8| 6 B 72 B 28 8 230 B 1708 298 a8 %8B 1608 600 B
ron| ~ 30.000 6.500 5,200 na 29.0000 V) na 20,000 na 37.000 na na
Lead »a 1,200 B 71 B 9 B 42 @ ™ 1 s a8 %08 §50 B 1500 B
Manganese| - 550 1 100 na 420 Vv ra 530 ra 330 na ra
Selanum E 56 <14 <3 <12 14 <17 114 19 35 41 14
Silver 1 12 <068 <0.64 <062 02 <0 86 <067 0184 22 36 25
Zing 124 2,600 42 47 BY| 19 BV 1100 8 1600 B 780 1100 BY 1,500 B) 3100 BY 1600 BV
Mercury| 0.174 a4 0014 J 00091 J 00068 0.18 0073 013 0077 2 53 AU
Notes:

BOLD values indicate the value 9xcends the EPA Regwan V ESLs

ng nof analyzed

8 Compound found in blank and sempie
J Compound detacled af concatration below reporting i but abave the MDL 8nd therfors is an approximate vaive
U or < Compound nol delected above MDL

* Denotes background samples

Sch Cresk = Schoenbergsr Crask
{1] Staie hackground vailues per the iiinois Concentrations of inroganic Chenucals in Background Soiis - for MSA Counties (includes St Ciai) per 35 IAC 742. Appandix A, Tabie G
2] - Sample coltected in wet meadow (watand} betwesn West Diich Outfail and opsn water habitat in the Cahokia Greek Watershed
[3] - Samples callectod at souther adge of opan waler habitat in the Cahokia Creek watarshed.
{4] - Ralerance sampies ware collacted in the opsn water habitat of the Oid Cahokie Cresk Walershed (northeast of SW-34)
{5]- Open water 6rea in western portion of the Ofd Cahokia Creek Watershed beyond Wes! Ditch discharge ansa

{6] - Wetiand and wat meadow area in western half of Old Cahckia Cresk Watershed beyond Rose Creak discharge area

vV Serial dilution exceeds the limits

ICV. CCV, ICB, CCB, ISA. ISB, CRI. CRA or MRL standard instrument related Io QC exceeds the conrol imils


http://rRC.2-C.10.12
http://rRC.2-S-8.10

Table 5-1 continued
Concentrations of 8 RCRA Metals, Copper, Zinc ng/Kg) and Detected C {ug/Kg) in C
0Old American Zinc Plant sne, Fairmont City, lllinols

Samole ID: 20.62 RS0 RSD-2 RBD-3 RSD-4
[Data Collected 1812007 71712007 711712007 111712007 711772007
[Depth ift - 1) 0-0.5(0-8") 0-0.5(0-67) 0-0.5(0-8") 0-0.5 {0-8") 0-0.5(0-6")
Schoanberger Rose Cresh - Rose Creek - Rose Creak -
Craoh . watof Upstrasm of Rose Craek - Upstrasm of Upstream of
L ocation ‘Old Catokla Facllity. aast of Facllity. wast of Facility, west of
aatern & & south of Kingshighway &
Poundary south of General Former Swift Ag Chem south of Former
Chemical Swift Ag Chem
Arsenic .79 2 18 21 49 2
Barium| > 260 240 220 120 380
Cadmium| 0999 80V 49 99 5 99
Chromium a4 830 L] 9B %08 91 B
Copper| no 758 2108 2508 1408 0B
Lead LY 180 €20 780 380 630
Selanium) . 174 27 21 0734 23
Siver 9 1.1 24 23 24 29
Zine] 12 1,800 8 710 1300 208 1600 @
Mercury| 0.174f 015 53 a4 00068 41
Rotes:
BOLD values indicats (he veius exceeds ths EPA Region V ESLS
na not analyzed V  Serial dilulion axcesds the limits
8 Compound found m blank and sample -

ICV, CCV. ICB CCB. ISA, ISB. CRI, CRA or MRL standard Instrument related fo QC excesds the conrol huts
J Compound detacted at concniration befow reporting limit but above the MOL and therfors is an approximate value

U or < Compound not dstected sbove MDL
* Denote background sampies
Sch Craak = Schoenbarger Croak
{1]" State background valums per the linois Concentrations of inrogamc Ghemicals in Background Soils - for MSA Counts (includes St Claw) per 35 IAC 742, Appendix A. Table G
(7] Sarmple coliectad i wat meadow (welland) befwesn West Ditch Outtail and open water habitat n the Cahokia Craek Watershad
- Samples collacied at southarn 8598 of opan waler habifat 1 the Cahokia Cresk walershed.
I4I Retoronce samples were collectad in the open water habit! of the Ot Cahokia Croek Walershad (rnortheast of SW-34)
{5} - Open water arsa in westem portion of the Ofd Cahokia Cresk Watershed beyond West Diich discharge arma
{6] - Wetiand and wef maadow area in western haif of Old Cahokia Creek Watershed bsyond Rose Creak discherge area



Table 5-2

Concentrations of Total and Dissolved Metals (mg/L) and D: d Organic C {uglL) in Surface Water S; les Compared to Ecological S Levels
Old American Zinc Plant Site, Fairmont City, lllinois
Sampie D: EPA Region V Ecological SW-01 SW-05 sW.06 SW-07 SW-0T-FD Sw-08 sw-10 sW-11 sw-12 SW-12FD SW-13
Scrasning Critwria M
Date Collocted: (man) 53112006 5/31/2006 513172006 6/2/2006 6/2/2006 5/31/2006 6/12/2006 /1212006 6/12/2008 6/12/2006 6/12/2006
East Ditch 1 East Ditch 1 East Ditch 1 West Ditch 2 West Ditch 2 Rose Creek Rose Creek Rose Creek Rosze Creak Rose Creek Rose Cresk
Tolal Arsenic 0.148 () 0.022 <0010 U <0.010 U 00030 B <0.010 U <0.010 U 0.012 0.0055 8 0.0046 B <0.010 U <0.010 U
Total Banum 0.22 (14X 0.39 0.011 0.02 0.089 0.090 0.067 0.094 0.054 0.10 0.086 0.071
Total Cadmium 000015 (i.k) 0.094 0.0027 0.0086 0.18 0.18 0.055 0.064 0.0059 0.0036 0.0024 0.0040
Total Chromium, 0.042 (k) 0.019 <0010 U 00014 B <0010 U <0.010 U 0.0037 B 0.0064 B 00024 8 0.0056 B 00040 8 00017 B
Total Copper 0.00158 (. k, z) na na na na na na na na na na na
Total Lead| 0.00117 Gz 0.27 0.0076 0.043 0.25 0.21 0.20 0.16 0.013 0.050 0.029 0.0033 B
Tota! Selenum 0.005 () <0010 U <0.010 U <0.010 U <0010 U <0010 U <0010 U <0010 U <0.010 U <0.010 U <0.010 U <0.010 U
Total Siver 0.00012 (t.2)} 0.0046 8 <0.0050 U <00050 U <0.0050 U <0 0050 U <0.0050 U 0.0012 B <0.0050 U <0.0050 U <0.0050 U <00050 Uf
Tolal Zinc. 0.0657 {.k.2) 55 0.28 0.47 a4 2 L] 6.1 0.65 0.60 0.38 0.38
Total Mercury| 0.0000013 (a) 0.0013 <0.00020 U 0.00027 <0.00020 U <0 00020 U 0.00067 0.00017 B <0.00020 U <0.00020 U <0 00020 U <0.00020
Dissolved Arsenic 0.148 (1 0.0074 B <0.010 U <0010 U <0.010 Ul <0010 Ul 00022 B 00078 8 0.0045 B 00028 B 00029 B <0.010 |
Dissolved Barium. 0220k 0078 00061 B 00060 B 0086 0086 0.012 0034 0.044 0.060 0060 0.060
Oissolved Cadmium 0.00015 {1).K)| <0.0020 U <0002 U <0000 U 0.18 017 <0 0020 U 0.014 0.0040 0.00056 B 0.00060 B 0.00087 B
Dissolved Chromum 0.042 (k) <0010 U <0010 U <0.010 U <0010 U <0010 U <0010 U <0010 U <0010 U <0010 U <0010 U <0010 Y|
Drssolved Copper 0.00158 §, & 2) na na na na na na na na na na na
Drssolved Lead 0.00117 (.kz; 0.0028 B <0.0050 U 0.0035 8| 0.041 0.038 <0.0050 U <0.0050 U <0.0050 U <0.0050 U <0.0050 U <00050 U
Dissolved Sslenium 0.005 () <0010 U <0.010 U <0010 U <0.010 U <0010 U <0.010 U <0.010 U <0010 U <0010 U <0010 U <0010 Y|
Dissolved Sives 0.00012 (1.2) <D D050 U <0.0050 U <0.0050 U <0.0050 U, <0.0050 U «0.0050 U] <0.0050 U <0.0050 U <0.005D U <0.0050 U <0.0050 U
Dissotved Zinc 0.0857 §.xz) 0.021 0.037 00089 B 36 k11 0.015 B| 16 0.46 0.098 0.090 0.27
Dissolved Mercury| 0.0000013 (a) <0.00020 U <0.00020 U <0.00020 U <0.00020 U, <0.00020 U <0 00020 U <0.00020 U <0.00020 U <0.00020 U <0.00020 U] <0 00020 U
Hardness, as CaCO, 85" 100" na na na na 110 na na na na
Sample ID: EPA Region V Ecological SW-17 SW-41 SW-41 Resample SW-41.D SW-41 D Rasample SW-42 SW-42 Resample SW-43 SW-43 Resample SW-44 SW-44 Resample
Date Collected: Screening Criteria 1" 6/12/2006 1211212006 711912007 1211212006 711972007 12/12/2006 711812007 12/12/2006 711872007 12/12/2006 71872007
Location (men) Rose ek Rose Creek Rose Creek Rose Creek Rose Creek Rose Creek Rose Creek Rosa Creek Rosa Creek Rose Creek Rose Creek
Total Arsenic 0.148 (N <0010 U <0 010 0.012 <0.010 0.0078 <0.010  No Water in cresk <0.010 <0010 <0.010 0.021
Total Barum 0.22(1jk 0.078 0045 0.051 0.050 0.049 0056 |al this location 0.063 0.041 0.072 0.045
Total Cadmium 0.00015 {iy.k)| 0.0090 021 0.051 0.18 0.04 0.19 0.0079 «<0.0020 0.011 0.0037
Total Chromium, 0 042 k)| 00033 B 00016 4 <0.010 00022 J <0010 0.0024 J| oon4s <0.010 0.0042 4 <0.010
Total Copper| 0.00158 . k z) na 0.016 0018 0.017 0.017 0.017 0.022 0.0039 J 0.02 00053 |
Tolal Lead 0.00117 Gkz 0.023 0.012 0.011 0.014 0.01 0.015 0.017 0.0024 J 0.018 <0.0050
Tolal Selemum 0.006 <0.010 U 0.0050 <0.010 <0.010 <0.010 0.0045 J| <0.00 <0010 <0010 <0.010
Total Sitvar 000012 (t.2) <0.0050 U <0.0050 0.0021 JB <0.0050 00022 J.8 <0.0050 <0 0050 00015 J.8 <0.0050 00017 1.8
Tolal Zinc. 0.0657 (.k.z) 0.79 az 11 B 27 63 B 2 14 0158 1.6 056 B
Tolal Mercury 0 0000013 {a} 0.000098 B <0 00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0 00020 <0.00020 <0 00020
Dissolved Arsenic, 0.148 (1) 00053 B <0.010 <0.010 0.0036 4 0.019
Dissolved Banum 0.22 (1jx 0.060 0.044 0.054 0031 0.04
Dissolved Cadrmium 0.00015 (1] k)| 0.00056 B 0.03 0.0310 «<0.0020 0.001 Ji
Dissolved Chromium 0.042 (k)| <0.010 U <0.010 0.0017 J <0.010 00023 4
Dissolved Copper 0.00158 {. k. Z na 0.0075 J 0.0088 J 0.0035 J 00032 J
Dissolved Lead| 0.00117 k2, <0.0050 U <0.0050 <0.0050 <0.0050 <0 0050
Dissolved Salenium 0.005 (), <0010 U <0.010 <0.010 <0.010 <0.010
Dissolvad Sivar 0.00012 (t.2) <0.0050 U, <0.0050 0.0012..8 0.0025 J,B 0.002 J,B|
Dissotved Zinc| 0.0857 G.xx 0.27 42 8 42 8 00358 0.5 B
Dussolved Mercury| 0.0000013 (a) <D.00020 U <(.00020 <0.00020 <0.00020 <0 00020
Hardness, as CaCO, 3 na na na

NOTES:

Boldvalues indicate excesdences of genenc EPA Region V Ecological Screening cnteria
B. Compound found in bisnk and sample
U or <: Compound nol detected above MOL

J Compound delecled at concniration below reporting imit

Sch Crosk = Schosnberger Creak
{1]. U.S EPA Region V. RCRA Ecological Screening Levels August 22, 2003
a denved from Michigan water qualdy standards, Rule 57 water qualily values

1. denved from Minnesota water quaily sltandards Rule 7050.0100, Subpart 2 (water ESL data for arsenic and benzene represents aqualic lifs chromic standards and choxin, DDT, mercury and PCBS represent wildife vaiues) Aprd 13, 2000 Rule 7050 0222 Subpart 2.
j. USEPA national recommendad water quality critera: 2002 (EPA 822-R-02-047)
& for hardness dependant melals (Cd, Cr™, Cu, Pb. Zn) freshwater chromc critena are based on a dfuall lofal hardness value of 50 mg/L as CaCO3 Tius surface water ESL has been recaiculaled using messured site specific hardness values
2z New ESL s lower than the previous table
12] Samples for analysys of hardness were coflected on June 29, 2006.



Table 5-2 continued

NOTES:

Brack BOLD values indicate excesdences of EPA Region V. RCRA Ecologicai Screening criteria
U or <. Compaund not detecled above MDL

J Compourd detscted al concniration below reporting it

Sch. Creek = Schosnberger Creak

na ot analyzed

[t} US EPA Region V. RCRA Ecological Screeming Levels. August 22, 2003

a' derwved from Michigan waler qualily Standards, Rule 57 water quahly valuas

f. denved from Minnesota water quahly standards Rule 7050.0100, Subpsrt 2 {waler ESL data for arsenic and benzens reprasents aqualic iife chronic
standards and dioxin, DDT, mercury and PCBs represent wildife values) Apnt 13, 2000 Rule 7050.0222 Subpart 2
J. USEFA national recommended water quaiily critena 2002 (EPA 822-R-02-047}
k for hardniess dependant metais (Cd. Cr+3, Cu, Pb, Zn) freshwaler chromc crilena are based on 8 defuall fotal hardness value of 50 mg/L as CaCO3 This surface water ESL may
be recaicuiated when site specific hardness values are available.
z New ESL is lower than the previous labie

13] - Sample collected in wet meadow (wetland) bstween West Dilch Outfall and open wafer habital in the Cahokia Creek Welershed

{4} - Samples collected at southemn edge of open water habitat in the Cahokia Creek watershed downgradmeni of Wast Dilch discharge
{5! - Refarence samples were coflacted i the open water habitat of the Oid Cahokia Creek Walershed (northeast of SW-34).

C of Total and D Metais (mg/L) and D Organic C (ug/L) in Surface Water S. Compared to | ing Levels
Oid American Zinc Plant Site, Fairmont City, Winois
Sampie 1D: EPA Region V Ecologleat SW-24 SW-20 SW-20/FD SW-21 SW-22 SW-36 5W-37 SW-34 SW-24-D SW-38 SW-38 Resampie
Date Collected: Screening Criteris 61172006 6/13/2006 6/1312006 6/1212006 6/13/2006 12/42/2006 711872007
mgnL) ; Cahokia Cahohia
Location West Ditch 1 Sch. Creek Sch, Creek Sch. Creek Sch. Creek Sch. Creak Sch. Creek Watershed ™ Watershed ! Reference '¥ Reterence [
Total Arsenic 0.148 (1) 0.0065 B, <0.010 U <0.010 U 0.020 <0.010 U 0.0057 B 0.0048 B 0.046 0074 <0.010 0.01
Tolal Banum! 022 4k 0.046 010 01 0.80 0.10 0.17 0.15 0.69 1.1 0055 0.1
Total Cadmium| 0.00015 (J k) 0.012 <0.0020 U <0.0020 U 0.043 <0.0020 U 0.00068 B 0.00091 B 1.3 2.2 0.27 0.038
Total Ghromium 0.042 ) <0.0%0 U 00020 B 00025 8 047 0.0033 B 0.0035 B 0.0061 B 0.059 0.10 00022 0.0034 J
Total Copper 0.00158 (. k. 2| na ra na na na na na na na 0.033 0.140
Total Leag 0.00117 .z, 0,0094 <0.0050 U 0.0032 8| 0.23 0.0052 0.0078 0.0094 1.4 24 <0.0050 0.022
Tofat Selarwum| 0.005 () <0.010 U <0 0to U <0010 U <0.010 U <0010 U <0010 U <0010 U 0.0087 B 0.042 <0.010 <0010
Total Sitver, 0.00012 (.2} <0.0050 U <0.0050 U <0.0050 U <0.0050 U <0.0050 U <0.0050 U <0 0050 U 0.011 0.017 <0.0050 0.0020 J.8
Totat Zinc 0.0657 §.k.z) 24 0.013 8 0024 1.6 0.021 0.045 0.051 160 250 51 53 B
Total Mercury 0.0000013 (a) <000020 U <0.00020 U <0 00020 U 0.00079 <0.00020 U 0.00011 B <0.00020 U 0.00058 0.00045 <0.00020 <0.00020
Dissolved Arsenic 0.148 (1) 0.0023 B 0.0042 B 0.0056 B 00042 B <0.010 U <0.010 U, <0010 U 0.0030 B <0010 U 00034 4
Dissolved Banum 0.22 (1jk 0.044 0.082 0.081 0.13 0.082 0.14 0.1 0.072 0.082 0.042
Drssolved Cadmium 0.00015 (1.k) 0.0074 <0.0020 U <0.0020 U <0.0020 Y <0 0020 )| <0.0020 U <0.0020 U] <0.0020 U <00020 U <0.0020
Dissolved Chrommum 0.042 (k) <0010 U <0.010 U <0010 U <0010 Y| <0010 U 00017 B 00013  Bj 00019 B <0010 U 0.0033 )
Dissolved Gopper 000158 §. k. 2) na na na na na na na na na 0003 |
Dissolved Lead 0.00117 &z 0.0039 B <0 0050 U <0.0050 U <0.0050 U <0 0050 U <0.0050 U| <0.0050 U <0.0050 U <00050 U <0.0050
Dissolved Setenium 0.005 () «0.010 U <0.010 U <0.00 U <0010 U «0.010 U 0.0078 B <0.010 U 00049 B 0.0047 B <0.010
Dissolved Siiver 0.00012 {1.2) <0.0050 v <0 0050 U <0.0050 U <0 0050 U <0.0050 U <0 0050 U <0.0050  Uj <0.0050 U, <0.005¢ U 00029 J.8
Dissolved 2inc 00657 (x.z 19 0.0078 B <0020 U 00079 § 0012 8! 0012 8 00067 B 0.057 £.063 0.079  B|
Dissoived Mercury ©.0000013 (3) <0.00020 U <0.00020 U <0.00020 U <0.00020 V)| 0.00013 B <0 00020 U <0.00020 U «©00W U <0.00020 U <0 00020
[Hardness, as caco, na na na na na 220 170 590 720 na na
Sampls D: SW-39 SW-39 Resample SW-40 SW.40 Resample SW-45 SW-45 Resample SW-50 SW-52 SW.TRC-3§
Date Coliectad: 1211212006 711812007 1211212006 711872007 1211212006 711812007 12/42/2006 12/12/2006 71192007
EPA Region V Ecological Cahokia West end of Old
Screening Crieria 1 Cahokia Wetiand | Cahokia Wetland . Schaenbarger Cahokia
L ocation tmgaL) Reference 1 Reference "% 40 Reference 1 Reference .75 100t [ 1" UL TR ,,,'_"_:‘h of opan uv:;:;::: " Creek - west of OId Watershed,
feat east of SW.38 east of SW-28 water shoreiine water sdge e Croak Cahokia adjacent to
Discharge Area Creek channel
Total Arsenic 0.148 (1) <0010 <0.010 <0.010 <0.010 <0.010  [No Water in discharge 00059 00039 J 0.018
Total Barum, 0.22 (1K) 0048 0063 0053 014 0.043  [channel at iis 0.045 015 0.20
Total Cadmium 6.00015 (14.k) 0.17 <0.0020 0.20 0.006 0.99 [iocation <0.0020 <0.0020 0.034
Total Chromium| 0042 (.k) 00014 | <0.010 0.0018 J 0.0019 J 0.0027 <0 010 0.0052 J 0.01
Total Copper 600158 . k. 2 0.030 0008 J 0.025 0.0072 J 2.0 00018 J 0.0038 J 0042
Tolal Lead 0.00117 (kz <0.0050 <0.0050 <0.0050 <D.0050 0.0070 0.0022 J 0.0057 0.074
Total Selenium 0.005 () <0.010 <0010 <0.010 <0.010 <0.010 <0010 <0.010 <0.010
Total Silver 0.00012 (12) <0.0050 0.0014 1.8 0.0016 J 0.0025 J.B| 0.0013 J <0.0050 0.0019 J.B 0.0012 1.B
Tolal Zinc 0.0657 (.k.z) a7 0.25B 47 268 260 002 J.B 0.035 B 138
Total Mercury| 0.0000013 ()| <0 00020 <0.00020 <0.00020 <0 00020 <0 00020 <0 00020 0.00036
Drssoived Arsenic. 0.148 () <0.010 <0.010 <0.010 <0.010 <0.010
Dissoived Banum, 0.22 0 k) 0.053 0.065 0.036 0032 031
Oissolved Cadmium 0.00015 (i k) <0.0020 <0.0020 <0 0020 <0.0020 <0.0020
Dissolved Chromium | 0042 k)| <0.010 <0.010 <0010 <0.010 <0.010
Drssolved Copper 0.00158 (. k. z <0.010 <0.010 <0010 <0010 <0.010
Dissolved Lead 0.00117 k2. <0.0050 <0 0050 <0.0050 <0.0050 <0.0050
Dissolved Selenmum 0.005 () <0.010 <0 010 <0010 <0.010 <0.010
Oissolved Silver 000012 (1.z) <0 0050 0.0013 J.B) <0.0050 <0.0050 <0 0050
Dissolvad Zinc 0.0657 (1 k7, 0014 JB 0.019 J,§ 0.0052 J.B 0.01 1B 0.0088 J.B
Dissolved Mercury} 0.0000013 (a) <0.00020 <0 00020 <0.00020 <0 00020 <0.00020
Hardness, as CaCO, na na na na na na na
e




Table 5-3
Physical Appearance of Sediments and Bioassay Results
FORMER OLD AMERICAN ZINC PLANT
FAIRMONT CITY, ILLINOIS

Sediment ldentification

Location

Description (Prior to Bioassay)

Percent Survival

Laboratory Control -- Shredded brown paper toweling 87.5
Dark clayey loam with decaying vegetation, no odor,

North end of East Ditch #1. no oily sheen, oligochaetes and three midges were

SD-CT-01 (Field Control) removed. 0
Confluence of East Ditch #1 with Darl.< brownish clay with decaying veggtation, no odor
East Ditch #2. or oily sheen, rust-iron layer, no macroinvertebrates

SD-CT-05 were observed. 0
In East Ditch #1, south of East Dark clayey loam with decaying vegetation,

SD-CT-06 Ditch #2 confluence. oligochaetes and two midges were removed. 0 (1 midge)
gﬁis ;r ecikr;fjlzztn\::v:St of East Black clayey silt with decaying vegetation, no odor or

SD-CT-08 ) oily sheen, some oligochaetes were removed. 0
Rose Creek, approximately 4500
feet downstream (west) of
confluence with West Ditch #1 and |Grayish clay silt, less vegetation, no odor or oily

SD-CT-13* #2 sheen, no macroinvertebrates were found. 0
West Ditch Outfall#1, edge of
open pond in OId Cahokia Creek |Black clay with duck weed (Lemna sp.) and other
Watershed, approximatey 350 feet [vegetation, no odor or oily sheen, some oligochaetes

SD-CT-34 NW of 29. were found. 0
Shoenberger Creek, at northern-
most discharge structure draining |Black clay with big pieces of twigs and some
water from watershed on the NE  |decaying vascular plant material, no odor or oily

SD-CT-36 side of the creek. sheen, a few oligochaetes were removed. 0

* The sediment sample for chemical analysis designated SD-13 was collected from the ditch just to the southeast of the road (e.g., roughly 200 feet downgradient).




TABLE 5-4
SUMMARY OF ANALYSES OF BENTHIC MACRO-INVERTEBRATE TISSUE (BT) SAMPLES AND CO-LOCATED SEDIMENT (SD) SAMPLES
FORMER OLD AMERICAN ZINC PLANT
FAIRMONT CITY, ILLINOIS

REMEDIAL INVESTIGATION/FEASIBILITY STUDY

1D BT-SD-001*| SD-01-0.5 BT-SD-005 $D-05-0.5 BT-SD-006 BT-SD-006DUP B(Z\::;gg)s $D-06-0.5 BT-SD-008 $D-08-0.5
Location Rose Creek (at
East Ditch _East Ditch East Ditch East Ditch East Ditch East Ditch East Ditch East Ditch Rose Creek site)
ANALYTE (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) {mg/kg) (mg/kg) {(mg/kg) (mg/kg) (mg/kg)
Arsenic 0.41 17 0.46 130 0.36 U 035U - 8.5 0.37U 29
Barium 0.89 240 0.65 480 042U 041U -- 200 3.0 380
Cadmium 0.46 130 0.9 270 0.077 0.069 0.073 61 2.2 460
Chromium 0.15 33 0.19 24 01U 0.098 U - 14 0.16 74
Lead 24 870 21 3,300 0.17 0.36 0.265 100 49 1,700
Mercury 0.029 6.1 0.015U 8.8 0.013 Y 0.015U 22 0.013 U 6.4
Selenium 0.74 4.5 1.1 54 1.0 0.87 0.935 1.7 0.69 55
Sitver 0.15U 29 015U 64 0.15U 0.15U - 1.2 0.16 U 17
Zinc 24.6 10,000 50.0 18,000 221 18.3 20.2 2,600 169 25,000
ID BT-SD-013 | SD-13-0.5 BT-sD-022 §D-22-0.5 BT-SD-034 SD-034 BT-SD-036 SD-36 BT-SD-037 $D-037
Location Rose Creek Rose Creek|] Shoenberger | Shoenberger | West Ditch Qutfali | West Ditch Outfall | Shoenberger Shoenberger Shoenberger | Shoenberger |
ANALYTE (mglkg) | (mg/kg) (mgrkg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) {mga/kg) {mg/kg) (mg/kg)
Arsenic 0.62 140 037U 12 037U 15 1.1 13 0.35U 15
Barium 1.0 290 1.5 640 10.9 210 13.3 270 0.82 340
Cadmium 1.3 100 0.031 U 21 0.50 300 0.096 19 0.050 44
Chromium 0.21 31 0.37 250 01U 17 0.18 53 0.20 230
Lead 14 680 0.32 230 0.22 440 0.50 70 0.15 150
Mercury 0.014 U 1.0 0.014U 0.30 0.017 Y 0.31 0.016 U 0.22 0.014 U 0.25
Selenium 0.88 24 0.82 1.3 0.49 1.85 0.72 0.89 0.62 1.8
Silver 0.15U 1.8 0.16 U 0.86 0.186 U 3.0 0.15U 0.23 0.15U 0.96
Zinc 3286 9,200 11.8 940 75.8 35,000 13.3 750 13.3 1,100

B - Analyte detected in laboratory control blanks
U - Analyte not detected at the Reporting Limit.
All results are on a dry weight basis.

* On-facility upstream location



FORMER OLD AMERICAN ZINC PLANT

TABLE 5.5
SUMMARY OF ANALYSES OF PLANT TISSUE (PT) SAMPLES AND CO-LOCATED SEDIMENT (SD) SAMPLES

FAIRMONT CITY, ILLINOIS

- 2 @ PT-SD-31
ANALYTE |Approximate Concentrations in Mature Leaf Tissue (ppm dwt)* PT-REF PT-SD-16 ¥ SD-16-0.5 PT-SD-31 (duplicate) ©! SD-31-0.5 |SD-45-0.54°
Sufficient or Excessive or Tolerable in

Deficient Normal Toxic Agronomic Crops (mglkg dwi) (mglkg dwt) (mg/kg) (mglkg dwt) (mg/kg dwt) (mag/kg) (mg/kg)
Arsenic - 1-1.7 5-10 -- 0.35 U 0.35 U 8.2 0.35 U 0.36 U 8.0 15
Barium - - 500 -- 59 B 3.9 B 220 4.2 B 3.5 B 220 210
Cadmium - 0.05-0.2 5-30 - 0.93 3.2 1.1 4.0 3.7 32 56
Chromium - 0.1-0.5 5-30 -- 1.3 0.57 B 19 0.42 B 0.29 B 14 19
Lead - 5-10 30 -300 - 0.27 B 1.7 33 1.3 0.9 52 220
Mercury - -- 1-3 - 0.016 U 0.016 U 0.078 0.015 U 0.016 U 0.042 0.11
Selenium - 0.01-2 5-30 - 0.45 B 0.56 B <14 0.83 B 0.53 B 0.89 1.1
Siiver - 0.5 5-10 - 0.15 U 0.15 U 0.24 0.15 U 0.15 U 0.24 1.2

Zinc 10-20 27-150 100 - 400 300 19.8 E 84.9 E 140 287 E 276 E 7,900 16,000

Bold indicates investigative sample tissue concentration exceeded reference tissue concentration.

1 - Reference locations between Rose Creek and West Ditch Qutfalls; no co-located sediment sample collected.
2 - Rose Creek Outfall.

3 - West Ditch Outfall; sediment data for SD-45 also presented because this location is more representative of the depositional environment and was close to the tissue sample location.

4 - Kabata-Pendias, Alina and Henryk Pendias. 1992. Traces Elements in Soils and Plants, 2nd Edition. CRC Press, Boca Raton, FL.

B - Analyte detected in taboratory control blanks
U - Analyte not detected at the Reporting Limit.

dwt = dry weight
ppm = parts per million




Table 5-6

Benthic Macroinvertebrate Community Analysis
Former American Zinc Plant Site
Fairmont City, lllinois

Sampte Number
BT-SD-01 [ BT-SD-05 [ BT-SD-06 | BT-SD-02 | BT-SD-08_| BT-5D-13 | B1-8D-34 | BT-8SD-22 | BT-5D-36 | BT-SD-37
Sample Location
To|Zfamn:ye xaBILe' EastDitch1at | EastDich1 | EastDich2 |Rose Creek at| OS¢ Creek | Shallow sm?:i::rger scré?iﬂ:iﬂge' SC"%?ZZEW
East Ditch 1 at ongin }mouth of East Ditch| downslngam of | composite (1 dischar.ge of unglriizcilllgf disg_:;’; of upstrleam of discha_rge of the qownslream of
2 East Ditch 2 sweep only} East Ditch 1 Road West Ditch 1 Caollinsville Englrl\eered d\sgharge ot (lhe
Road Ditch Engineered Ditch
Macroinvertebrates Observed Sample Date
Taxon Common Name 6/27/2006 6/27/2006 6/28/2006 6/27/2006 6/28/2006 6/29/2006 6/28/2006 6/30/2006 6/29/2006 6/29/2006
Planorbidae Orb snails [ ° L hd ot
Physidae Pond snails 8 10 10 10 10 10 10 10 10 10 10
!_lrgn_agigae Aquatic snails 6__ | . B 4 2 S S 2,,, J S, 1 I
ﬂgoc‘haela Aquatic earthworms 8 o o 3 1 2 o
prodnes  ioecres | 10 | o 2 2 2 2. 1 2
Trombidiformes  'Water mites L4 b *
Cambaridae Crayfish 6 L
Baelidae Small minnow mayflies 7}; 4 10 10 10 10 10 10 10 10
’aenidae ___ |small square-gilled mayflies 7 1 B - —
Coenagrionidae |Narrowwinged damselflies 9 10 10 10 10 10 10 10
Caloptewgidfe Broadwinged damselfiies 5 | 10 S —— —1
Aeschnidae |amerdragonies | 3 10 10 10 10 10 | 10 10 10
Libellulidae Skimmer dragonflies 9 2 2 1 i 10 o ) ] 4 10 _
|Betastomatidae  |Giant water bugs B e ° ° . d . hd .
F’Ifidae ____|Pygmy backswimmers e | . I . .
Nepidae __|Water scorpions [ ] .7 [ ] o L4
Notonectidae Backswimmers ° L] L4 ol e
CDTiX’i:ﬂei Waler@en - o T [ ] - | T 7[>77 N %77; B o L
Gerridae Water striders hd ° = -
ﬁydromelndae Marsh treaders hd
Mesoveliidae Walter treaders d hd - ®
Eyliscidae Predaceous diving beetles [ ] [ [ ] [ ] ® [ ] [ ]
Hyd‘Lmi“d,af__, Water scavenger beetles | ‘t . * - * — °
Haliplivae _ |Crawling waterbeetles | | * i SR IS R o ]
(Chironomidae  {Non-biting midges 8 | 10 10 10 10 10 10
CTJlicidae Mosquitoes hd b - . —
Chaoboridae Phantom midges L4
Ceratopogonidae [Biting midges 6 1 3 4 4 —
Sratomyidae |Soldiedies | | e o e T - -
;‘éi)anidae Horseflies 6 L
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Table 5-6

Benthic Macroinvertebrate Community Analysis
Former American Zinc Plant Site
Fairmont City, lllinois

Sample Number

BT-SD-01 | BT-SD-05 [ BT-SD-06 | BT-SD-0z | BT-SD08 ] BT.SD-13 | BI-SD-34 | BT-SD-22 | BT-SD-36_| BT-SD-37
Sample Location
Family MB{ R Creek Shall Schoenberger | Schoenberger | Schoenberger
Tolerance Value' East Ditch 1 at East Ditch 1 East Ditch 2 | Rose Creek at os:e ree § 2 c:)w Creek Creek at Creak
East Ditch 1 al origin jmouth of East Ditch| downstream of | composite {1 discharge of ugs"r_ean?"o di rrr\‘ars £ upstream of |discharge of the] downstream of
2 East Ditch 2 sweep only) East Ditch 1 OR'nS;' € VJSC ‘:E)rgeh01 Collinsville Engineered discharge of the
oa est Dite Road Ditch Engineered Ditch
Macroinvertebrates Observed Sample Date
Taxon |Common Name 6/27/2006 6/27/2006 6/28/2006 6/27/2006 6/28/2006 6/29/2006 6/28/2006 6/30/2006 £/29/2006 6/29/2006
No. MBI organisms 53 55 55 24 62 40 12 66 60 55
3.5
MBI 6.49 6.55 6.44 6.00 6.94 6.00 8.33 6.70 6.67 6.58
55.00 55.00 24.00 62.00| 40.00/ 12.00 66.00 60.00 55.00
4,5
TBI 6.71 7.13 6.75 6.00 7.29 6.00 9.00 7.00 6.90 7.00
Total number of taxa 16 16 15 5 16 8 5 18 16 13
Notes: 1. Family MBI tolerance values (1) are from Hilsenhoff, 1988 and Bode, 1988

= taxon present, but has no MBI tolerance value

2. A maximum of 10 organisms was used for MBI calculations, according to Hilsenhoff, 1998.
3. Macroinvertebrate Biotic Index (MBI) =¥ n;t,)/N where n; = no. individuals in each listed taxon, t, = tolerance rating for each listed taxon, and N = total no. of

listed organisms counted (IEPA, 2002).

4. Mean tolerance value (TBI)=3t/T where t=tolerance value for each listed taxon and T=no. of listed taxa in the sample (from Lillie and Schlesser, 1994).

5. Biotic Index (MBI and TBI) Interpretation (from Hilsenhoff, 1987)

Value Water Quality Degree of Organic Pollution

0.00-3.50 Excellent No apparent organic pollution ]
3.51-450 Very Good Possible slight organic poilution ]
4.51-5.50 Good Some organic pollution

5.51-6.50 Fair Fairly significant organic pollution ]
6.51-7.560 Fairly poor Significant organic pollution |
7.51-8.50 Poor Very significant organic pollution .
8.51-10.00 Very Poor Severe organic pollution
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] Table 5-7
O Benthic Macroinvertebrate Community Indices
Former American Zinc Plant Site
Fairmont City, lllinois
June 2006

Shallow
marsh

Rose Creek | Rose Creek
at discharge | upstream of

East Ditch 1

East Ditch 2
composite (1
sweep only)

East Ditch 1
at mouth of
East Ditch 2

East Ditch 1
at origin

No.of Taxa | Location

East Ditch 1
at origin
East Ditch 1
16 at mouth of
East Ditch 2

|
} East Ditch 1

16

15 downstream
of East Ditch
2

0.55 0.63

East Ditch 2
5 composite (1 0.24 0.24
sweep only)

Rose Creek

at discharge
| 18 |eatmnl 082 0.68

1

Rose Creek

g [wseamofl 020 | o0.26

Road

i

| O Shallow

“ marsh

‘ 5 |goman | 017 | 024

|
1 West Ditch 1
|

| Schoenberge)
r Creek

18 upstreram of|  0.48 0.54

Collinsville
Road

!
) Schoenberge}
r Creek at
| discharge of
16 the 0.39 0.45
Engineered
Ditch

r Creek
downstream
13 of discharge 0.45 0.45

of the
Engineered

Ditch

J
\
|
|
H J Schoenberge]

Jaccard's Coefficient = C/A+B-C

Communi nilarity Inde =2
where A = no. taxa in Sample 1

B = no. taxa in Sample 2

C = no. taxa common to both samples

Schoenberger
Creek

discharge of the
Engineered Ditch|



TABLE 5-8

SUMMARY OF PLANT COMMUNITY STUDY
FORMER OLD AMERICAN ZINC PLANT
FAIRMONT CITY, ILLINOIS

rF’Iant Community Metric

West Ditch Outfall

Rose Creek Outfall

Reference

Richness®

Native Specles Richness Total Species Ri Native Species Richness | Total Sp Richness® | Native Species Richness | Total Speci
Plot 1 Plot 2 Plot 3* Plot 1 Plot 2 Plot 3° Plot 1 Plot 2" Plot 1 Plot 2 Plot 1° Plot 2°¢ Plot 1 Plot 2
Total Coefficient of Conservatism (Total C) 8 13 25 8 13 25 41 46 41 46 15 64 15 64
Number of native species (N) 2 3 10 2 3 10 16 21 16 16 6 22 6 22,
Mean C 4 4.33 2.50 267 3.25 1.92 26 219 2.05 1.77 25 2.9 17 27
Floristic Quality Index (FQI) 57 7.51 7.91 4.62 6.50 6.93 103 10.04 9.17 9.02 6.1 13.6 5.0 13.1
Total number of native and non-native species (Total N) 3 4 13 3 4 13 20 26 20 26 9 25 9 25
Percent native species 66.7 75 76.9 66.7 75.0 76.9 80.0 80.8 80.0 61.5 66.7 88.0 66.7 88.0
Average FQI by Location 7.02 6.02 10.1 9.1 9.9 9.0

a Closest to the stormwater outfall from West Ditch.

b Depositional environment most similar to West Ditch Qutfall Plots 1 & 2 and Reference Piot

¢ Plot location on fandscape, hydrology, etc. compares most directly with West Ditch Outfall Plot #3

d Similar hydrology and topography to West Dilch plots 2 & 3 and Rose Creek plots.

e FQI including adventives and non-natives.



Table 6-1
Summary of PEC-Quotients for Metals in Sediment Samples
Old American Zinc Plant Site, Fairmont City, lllinois

Facility Drainage Ditch Investigative Samples

Sample ID: Location Mean PEC-Q metals*
SD-01-0.5 East Ditch 1 11.05
SD-02-0.5 East Ditch 2 257
SD-05-0.5 East Ditch 1 2453
SD-06-0.5 East Ditch 1 3.80
SD-07-0.5 West Ditch 2 19.83
SD-07-0.5/FD West Ditch 2 14.54
SD-23-0.5 West Ditch 1 14.41
SD-23-0.5/FD West Ditch 1 14.63
SD-24-0.5 West Difch 1 52.11
SD-25-0.5 West Ditch 1 9.20
SD-25-0.5/FD West Ditch 1 7241
SD-26-0.5 West Ditch 1 13.12
SD-27-0.5 West Ditch 1 12.85
SD-28-0.5 West Ditch 1 9.88
~ Rose Creek Investigative Samples
Sample ID: Location Mean PEC-Q metals*
SD-08-0.5 Rose Creek (at-site) 32.20
SD-09-0.5 Rose Creek 13.71
SD-41 Rose Creek 23.61
SD-41-D Rose Creek 18.91
SD-42 Rose Creek 22.37
SD-10-0.5 Rose Creek 14.36
SD-11-0.5 Rose Creek 3.83
SD-12-0.5 Rose Creek 2.38
SD-12/FD Rose Creek 3.42
SD-13-0.5 Rose Creek 9.95
SD-43 Rose Creek 8.09
SD-44 Rose Creek 6.28
Rose Creek Upstream Samples
Sample ID: Location Mean PEC-Q metals*®
SD-03-0.5 Ditch along Kingshwy 4.12
SD-04-0.5 Rose Creek (upstream) 1.32
RSD-1 Rose Creek - Upstream of Facility, east of Kingshighway & south of General Chemical 1.61
RSD-2 Rose Creek - Upstream of Facility, east of Kingshighway & south of General Chemical 2.27
RSD-3 Rose Creek - Upstream of Facility, west of Kingshighway & south of Former Swift Ag Chem 1.27
RSD-4 Rose Creek - Upstream of Facility, west of Kingshighway & south of Former Swift Ag Chem 2.35
Rose Creek Outfall Investigative Samples

Sample ID: Location Mean PEC-Q metals*
SD-14-0.5 Rose Creek Outfall 1.72
SD-15-0.5 Rose Creek Outfall 1.07
SD-16-0.5 Rose Creek Outfall 0.24
SD-17-0.5 Rose Creek Outfall 1.74
SD-18-0.5 Rose Creek Outfall 1.81
TRC-2-S-0-6 Old Cahokia Watershed [6] 52.20
TRC-2-S-8-10 Old Cahokia Watershed [6] 82.46
TRC-2-S-12-14 Old Cahokia Watershed [6] 19.93
TRC-2-S1-0-6 Old Cahokia Watershed [6] 15.21




Table 6-1

Summary of PEC-Quotients for Metals in Sediment Samples
Old American Zinc Plant Site, Fairmont City, lllinois

West Ditch Outfall Investigative Samples

Sample ID: Location Mean PEC-Q metals*
SD-29-0.5 West Ditch 1 Outfall 4.14
SD-30-0.5 West Ditch 1 Qutfall 5.43
SD-31-0.5 West Ditch 1 Outfall 4.87
SD-32-0.5 West Ditch 1 Outfalt 7.07
SD-33-0.5 West Ditch 1 Outfall 0.64
SD-034 Cahokia Watershed [3] 28.02
SD-034-D Cahokia Watershed [3] 34.88
SD-38 Cahokia Watershed [4] 11.50
SD-39 Cahokia Watershed [4] 2.82
SD-40 Cahokia Watershed [4] 7.20
SD-45 Cahokia Wetland [2] 10.05
SD-46 Cahokia Wetland [2] 18.88
SD-47 Cahokia Wetland [2] 16.50
SD-48 Cahokia Wetland [2] 19.29
TWD-02-C-0-6 Old Cahokia Watershed [5] 7.48
TWD-02-C-6-9 Old Cahokia Watershed [5] 1.61
TWD-02-C-6-9D Old Cahokia Watershed 5] 1.38
TWD-02-S-0-6 Old Cahokia Watershed [5] 11.75
TWD-02-S-6-8 Old Cahokia Watershed [5] 2.93
West Ditch Outfall Reference Samples
Sample ID: Location Mean PEC-Q metals*
TWD-1-N-0-6 Old Cahokia Watershed [5] 2.89
TWD-1-N-6-8 Old Cahokia Watershed [5} 0.42
TWD-1-C-0-6 Old Cahokia Watershed [5] 2.81
TWD-1-C-6-10 Old Cahokia Watershed [5] 1.35
TWD-1-S-0-6 Old Cahokia Watershed [5] 5.39
TWD-1-8-6-9.5 Old Cahokia Watershed [5] 1.40
TWD-02-N-0-6 Old Cahokia Watershed [5] 2.07
TWD-02-N-6-7 Old Cahokia Watershed [5] 243
TWD-03-N-0-6 Old Cahokia Watershed [5] 1.93
TWD-03-N-6-8 Old Cahokia Watershed [5] 1.22
TWD-03-C-0-6 Old Cahokia Watershed [5] 2.21
TWD-03-C-6-8.5 Old Cahokia Watershed [5] 1.49
TWD-03-S-0-6 Old Cahokia Watershed [5] 2.00
TWD-03-S-6-8 Old Cahokia Watershed [5] 1.34
TWD-03-S-10-12 Old Cahokia Watershed [5] 1.28
Rose Creek Outfall Reference Samples
Sample ID: Location Mean PEC-Q metals*
SD-50-0-6 Old Cahokia Creek 1.17
SD-50-8-10 Old Cahokia Creek 1.37
SD-51-DITCH-0-6  Old Cahokia Watershed - upgradient of Rose Creek discharge area, adj to Milam Landfill 497
SD-51-DITCH-8-10  Old Cahokia Watershed - upgradient of Rose Creek discharge area, adj to Milam Landfill 13.86
SD-51-DITCH-12-14 Old Cahokia Watershed - upgradient of Rose Creek discharge area, adj to Mitam Landfill 6.29
TRC-3-5-0-6 Old Cahokia Watershed [6] 2.08
TRC-3-8-7-9 Old Cahokia Watershed [6) 3.01
Impoundment Samples

Sample ID: Location Mean PEC-Q metals®
TRC-1-N-0-6 Old Cahokia Watershed [6] 0.83
TRC-1-N-6-8 Old Cahokia Watershed [6] 0.41
TRC-1-S-0-6 Old Cahokia Watershed [6] 0.81
TRC-1-8-0-6-D Old Cahokia Watershed [6) 0.78
TRC-1-S-6-8 Old Cahokia Watershed [6] 0.61
TRC-2-N-0-6 Old Cahokia Watershed [6] 0.06
TRC-2-N1-0-6 Old Cahokia Watershed [6] 0.11
TRC-2-N1-6-8 Old Cahokia Watershed [6] 0.17
TRC-2-C-0-6 Old Cahokia Watershed [6] 0.39
TRC-2-C-10-12 Old Cahokia Watershed [6] 0.13
TRC-3-N-0-6 Old Cahokia Watershed [6] 0.06
TRC-3-N-0-6/FD Old Cahokia Watershed [6] 0.06
TRC-3-N-8-10 Old Cahokia Watershed [6] 0.03




Table 6-1
Summary of PEC-Quotients for Metals in Sediment Samples
Old American Zinc Plant Site, Fairmont City, lllinois

Schoenberger Creek Samples

Sample ID: Location Mean PEC-Q metals*
S$D-20-0.5 Sch. Creek 1.01
$D-20-0.5/FD Sch. Creek 0.91
SD-21-0.5 Sch. Creek 0.98
SD-36 Sch. Creek 0.63
SD-037 Sch. Creek 1.27
$D-22-0.5 Sch. Creek 1.31
SD-52 Schoenberger Creek - west of Old Cahokia western boundary 2.12

* Denotes background samples
Sch. Creek = Schoenberger Creek

[2] - Sample collected in wet meadow (wetland) between West Ditch Outfall and open water habitat in the Cahokia Creek Watershed.

[3] - Samples collected at southern edge of open water habitat in the Cahokia Creek watershed.

[4] - Reference samples were collected in the open water habitat of the Old Cahokia Creek Watershed (northeast of SW-34).

[5] - Open water area in western portion of the Old Cahokia Creek Watershed beyond West Ditch discharge area

[6] - Wetland and wet meadow area in western half of Old Cahokia Creek Watershed beyond Rose Creek discharge area.

* Based on EPA (2002), only includes arsenic, cadmium, chromium,copper, lead, and zinc.
FD = Field duplicate
D = Duplicate



Table 6-2a
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Ci ations of Dissolved Metals (mg/L) in Surface Water Samples Compared to IEPA Water Quality Criteria
', Old American Zinc Plant Site, Fairmont City, lllinois
1D: SW-01 SW-05 Sw-06 SW-24 sw-o7 SW-07-FD Ditch
Collected: 5/31/2006 5/31/2006 5/31/2006 6/1/2006 6/2/2006 6/2/2006 AS cs
ILocation East Ditch 1 East Ditch 1 East Ditch 1 West Ditch 1 West Ditch 2 West Ditch 2 (mg)  (mgn) |
Dissolved Arsenic| 0.0074 BF <0.010 U] <0.010 U 00023 B| <0.010 U| <0.010 U 0.36 0.19
Dissolved Barium 0.078 0.0061 B 0.0060 8| 0.044 0.086 0086 - -
Dissolved Cadmium <0.0020 U <0002 U <0.0020 U, 0.0074 0.18 0.17 0.0085 0.0010
Dissolved Chromium <0.010 U <0010 U <0010 U <0.010 U <0.010 U <0.010 U 0515 0.111
Dissolved Copper na na na na na na 0.016 0.011
Dissolved Lead| 0.0028 B <0.0050 U 0.0035 B 0.0039 B 0.041 0.038 0.070 0.015
Dissolved Selenium <0.010 U <0010 U <0.010 U <0.010 U <0.010 U| <0.010 U - 0.005
Dissolved Silver] <0.0050 U <0.0050 U <0.0050 U, <0.0050 U <0.0050 U| <0.0050 U - -
Dissolved Zinc| 0.021 0.037 0.0089 B 19 3% 35 0.112 0.020
Dissolved Mercury| <0.00020 U <0.00020 U <0.00020 U, <0.00020 U <0.00020 U| <0.00020 U 0.0022 0.0011
SW-17 SW-08 SW-10 Rose Creek
6/12/2006 5/31/2006 6/12/2008 AS cs
Rose Creek Outfall Rose Creek Rose Creek (mg/L) (mgit) |
0.0053 B| 0.0022 B| 0.0078 B 0.36 0.19
0.060 0.012 0.034 - -
0.00056 B, <0.0020 U)| 0.014 0.0102 0.0011
<0.010 U <0.010 U <0.010 U 0.59 0.13
na na na 0.019 0.012
<0.0050 U| <0.0050 U| <0.0050 U 0.0840 0.0176
<0010 U <0.010 U| <0010 U - 0.005
<0.0050 U <0.0050 U| <0.0050 U - -
0.27 0.015 B 16 0.130 0.023
<0.00020 U <0.00020 U| <0.00020 U 0.0022 0.0011
D: SW-41.D (TOTAL) SW-41 D Resample SW-42 (TOTAL)* Rose Creek
Collected: 12/12/2006 7119/2007 12/12/2006 AS cs
Rose Creek Rose Creek Rose Creek (mg/L)
Dissolved Arsenic| <0.010 <0.010 <0.010 0.36 0.19
Dissolved Barium 0.045 0.054 0.053 - -
Dissolved Cadmium 0.19 0.0310 0.19 0.0102 0.0011
Dissolved Chromium <0.010 0.0017 J| 0.0024 J 0.59 0.13
Dissolved Copper J X 0.011 0.0088 J| 0.011 0.019 0.012
Dissolved Lead| <0.0050 U <0.0050 <0.0050 0.0046 J <0.0050 <0.0050 0.0840 0.0176
Dissolved Selenium <0010 U 00048 J <0.010 <0.010 <0.010 <0.010 - 0.005
Dissolved Silver| <0.0050 U <0.0050 <0.0050 <0.0050 0.0012J,B| 0.0013 J - -
Dissolved Zinc| 0.46 3 42 28 42 B 2 0.130 0.023
Dissolved Mercury| <0.00020 U <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 0.0022 0.0011
; 3 W Resample | SWAATOTAD | SWod Resampie Rose Croek
Collected: 1211212006 711812007 12112/2006 711812007 AS cs
Rose Creek Rose Creek Rose Creek Rose Creek (mg/L) (mgh)
Dissolved Arsenic| <0.010 0.0036 J <0.010 0.019 0.36 0.19
Dissolved Barium| 0.043 0.031 0.054 0.04 - -
Dissolved Cadmium/ 0.0055 <0.0020 0.0080 0.001 Ji 0.0102 0.0011
Dissolved Chromium 0.0024 J <0.010 0.0023 J 00023 Ji 0.59 0.13
Dissolved Copper 0.0086 J 0.0035 J 0.0076 J 00032 Ji 0.019 0.012
Dissolved Lead <0.0050 <0.0050 <0.0050 <0.0050 0.0840 0.0176
Dissolved Selenium <0.010 <0.010 <0.010 <0.010 - 0.005
Dissolved Silver| <0.0050 0.0025 J.B 0.0017 J| 0.002 J,B - -
Dissolved Zinc| 0.84 0.035 B 14 05 B 0.130 0.023
Dissolved Mercury <0.00020 <0.00020 <0.00020 <0.00020 0.0022 0.0011
D: SW-20 SW-20/FD Sw-21 sSw-22 SW-36 SW-37 SW-52 Schoenberger Creek
Collected: 6/13/2006 6/13/2006 6/12/2006 6/13/2006 6/29/2006 6/29/2006 12/1212006 AS cs
Schoenberger
Creek - west of
Old Cahokia
ILocation Sch. Creek Sch. Creek Sch. Creek Sch. Creek Sch. Creek Watershed (mgit)
Dissolved Arsenic| 0.0042 B 1 0.0042 B| <0.010 U <0.010 U| <0.010 U <0.010 0.36 0.19
Dissolved Barium 0.082 0.081 0.13 0.082 0.14 0.1 0.032 - -
Dissolved Cadmium <0.0020 U <0.0020 U <0.0020 U <0.0020 U <0.0020 U <0.0020 U, <0.0020 0.018 0.0017
Dissolved Chromium| <0.010 U <0010 U <0010 U <0.010 U 0.0017 B 0.0013 B| <0.010 0.948 0.205
Dissolved Copper| na na na na na na <0.010 0.032 0.02
Dissolved Lead| <0.0050 U <0.0050 U <0.0050 U <0.0050 U| <0.0050 U| <0.0050 U| <0.0050 0.155 0.033
Dissolved Selenium) <0.010 U <0.010 U <0010 U <0.010 U 0.0078 B <0.010 U| <0.010 - 0.005
Dissolved Silver| <0.0050 U <0.0050 U <0.0050 U <0.0050 U <0.0050 U <0.0050 U <0.0050 - -
Dissolved Zinc 0.0078 B <0.020 U 0.0079 B 0.012 B 0012 B 0.0067 B 0.01J,B 0.21 0.038
Dissolved Mercury <0.00020 U <0.00020 U <0.00020 U 0.00013 B, <0.00020 U <0.00020 U <0.00020 0.002 0.0011
bhb: SW-45 (TOTAL)" SwW-34 SW-34-D SW-38 (TOTAL) SW-38 Resample SW-39 (TOTAL) SW-39 Resample Cahokia Watershed
Collected: 12/12/2008 6/28/2006 6/28/2006 1211212006 7182007 12/12/2006 71182007 AS cs
Reference 1.
Cahokia Outfall -Cahokia Cahokia Reforence pes .‘,,,,:
iLocation Wetland Watershed “! Watershed ! Reference ¥ Reference 38 (mg/L) (mgh)
Dissolved Arsenic <0.010 0.0030 B <0.010 U <0.010 0.0034 Ji <0.010 0.0034 J 0.36 0.19
Dissolved Barium 0.044 0.072 0.082 0.057 0.042 0.045 0.042 - -
Dissolved Cadmium) 1.0 <0.0020 U <0.0020 U 0.25 <0.0020 0.16 <0.0020 0.074 0.0043
Dissolved Chromium 00028 J 0.0019 B, <0010 U 0.0018 Ji 0.0033 J 0.0026 J 0.0033 J 267 0.58
Dissolved Copper, 19 na na 0.022 0.003 J 0.021 0.003 J 0.11 0.059
Dissolved Lead| 0.0040 J <0.0050 U <0.0050 U <0.0050 <0.0050 <0.0050 <0.0050 0.57 0.12
Dissolved Selenium <0.010 0.0049 B 0.0047 B <0.010 <0.010 <0.010 <0.010 - 0.005
Dissolved Silver| 00011 J <0.0050 U <0.0050 U <0.0050 0.0029.,B| <0.0050 0.0029 J,B - -
Dissolved Zinc| 260 0.057 0.063 48 0.079 B 43 0079 B 0.61 0.11
Dissolved Mercury| <0.00020 <0.00020 U <0.00020 U <0.00020 <0.00020 <0.00020 <0.00020 0.0022 0.0011
———— S ——. e e ==




Table 6-2a

Ci ations of Dissolved Metals (mg/L) in Surface Water Samples Compared to IEPA Water Quality Criteria
Old American Zinc Plant Site, Fairmont City, lllinois
Collected: 12/12/2006 711812007 12/12/2006 711912007 cs
Cahokia West end of Old
Reference - 75 w of Lo pig
oot sl oF SNS% Rose Creek Creek
" Discharge Area channel
Dissolved Arsenic| <0.010 <0.010 <0.010 <0.010 0.36 0.19
Dissolved Barium 0.052 0.065 0.036 0.1 - -
Dissolved Cadmium| 0.19 <0.0020 <0.0020 <0.0020 0.074 0.0043
Dissolved Chromium| 0.0026 J <0.010 <0010 <0.010 267 058
Dissolved Copper, 0.019 <0.010 <0.010 <0.010 0.1 0.059
Dissolved Lead <0.0050 <0.0050 <0.0050 <0.0050 0.57 0.12
Dissolved Selenium <0.010 <0.010 <0.010 <0.010 - 0.005
Dissolved Silver| 0.0015 J 0.0013 J.B <0.0050 <0.0050 - -
Dissolved Zinc| 45 0.019 48 0.0052 J| 0.0088 J,B| 0.61 0.11
Dissolved Mercury| <0.00020 <0.00020 <0.00020 <0.00020 0.0022 0.0011
NOTES:

BOLD values indicate exceedences of IEPA chronic standard; BOLD and shading indicates exceeds IEPA acute standard.
U or <: Compound not detected above MDL

J: C detected at

below

limit.

Sch. Creek = Schoenberger Creek
AS = Acute standard; See Table 6-2b for derivation of hardness-dependent criteria.
CS = Chronic standard; See Table 6-2b for derivation of hardness-dependent criteria.

na: not analyzed

[3] - Sample collected in wet meadow (wetland) between West Ditch Outfall and open water habitat in the Cahokia Creek Watershed. Sample was not filtered.

[4] - Samples collected at southem edge of open water habitat in the Cahokia Creek watershed.

[5] - Reference samples were collected in the open water habitat of the Old Cahokia Creek Watershed (northeast of SW-34). Sample was not filtered.

Samples collected in December 2006 were not filtered.
Total values presented if a filtered sample was not available, though criteria are based on dissolved.

* SW-42 and SW-45 were proposed for re-sampling in July 2007; however, there was no water in creek at SW-42 and no water in discharge channel at SW-45 on this sampling date.
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Table 6-2b

Calculation of Hardness-Dependent Aquatic Life Standards
35 IAC Part 302.204

Dissolved Standards

Waterbody Ditch Rose Creek Schoenberger Creek Cahokia Watershed
Hardnessl|| 92.5 110.0 195 690
In(Hardness)| 4.53 4.70 5.27 6.54
AS cs AS [ AS [ AS cs AS (3]
Constituent {pg/L) (pgiL) (pg/L) (pg/L) (pg/L) (ug/L) {ugit) (ugiL) (hgiL) (bgiL)
Arsenic (trivalent, 360 X 190 X 1.0*=190
dissolved) 1.0*=360 360 190 360 190 360 190 360 190
Barium - - - - - - - - - -
Cadmium (dissolved) |exp[A+BIn{H)} |exp{A+Bin(H)] X
X {1.138672- |{1.101672-
[(InH)(0.04183 |[{InH)(0.041838)]}",
8)[}*, where  [where A=-3.490 and
A=-2.918 and |B=0.7852
B=1.128 8.47 0.97 10.22 1.11 19.0 1.69 74.5 4.28
IChromium (trivalent,  |exp[A+BIn(H)] lexp{A+BIn(H)] X
dissolved) X 0.316%, 0.860", 515 111 593 128 948 205 2669 578
where where A=1.561 and
A=3688 and |B=0.8190
B=0.8190
Copper exp[A+BIn(H)] |exp[A+BIn{H}] X
X 0.960%, 0.960". 158 10.6 18.6 12.3 319 20.1 105.0 59.1
(dissolved) where A=- where A=-1.465 and
1.464 and
B=0.9422 B=0.8545
Lead exp[A+BIn{H)] |exp[A+BIn({H)] X
X {1.46203- |{1.46203-
[(InH)(0.14571 [[(InH)(0.145712)}}*,
20, 69.5 146 840 17.6 155 32.6 570 120
(dissolved) where A=- where A=-2.863 and
1.301 and B=1.273
B=1.273
Selenium (dissolved) 5 - 5 5 - 5 - 5
Silver (dissolved) - - - -- - - - - -
Zinc (dissolved) exp[A+BIn(H)] |Exp[A+BIn(H)] X
X 0.978%, 0.986", 112 202 130 234 210 380 614 111
where where A=-0.8165
A=0.9035 and {and
B=0.8473 B=0.8473
Mercury (dissolved) 26X 1.3X0.85=1.1
0.85"=2.2 2.2 1.1 2.2 1.1 2.2 1.1 2.2 1.1
[[Sample ID: SW-001 SW-005 SW-10 SW-36 SW-37 SW-34 SW-34-D
[Date Collected: 6/28/2006 6/29/2006 6/29/2006 | 6/29/2006 | 6/29/2006 J 6/28/2006 | 6/28/2006
Cahokia Cahokia
Location East Ditch 1 East Ditch 1 Rose Creek | Sch. Creek | Sch. Creek ] Watershed | Watershed
Hardness, as CaC0Q3 85 100 110 220 170 590 720
l[Average hardness 92.5 195 690

* = conversion factor multiplier for dissolved metals
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TABLE 6-3

BENTHIC MACRO-INVERTEBRATE TISSUE SAMPLES COMPARED TO TISSUE RESIDUE EFFECT LEVELS
FORMER OLD AMERICAN ZINC PLANT
FAIRMONT CITY, ILLINOIS
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

NDA = No data available.
Tissue was analyzed on a dry weight basis. Percent moisture was not available from the laboratory.

Values were converted to wet tissue weight assuming that benthic invertebrate moisture content of 83.3 (by mass) percent (Pietz et al., 1984, as cited in EPA, 1999).
Ctissue (wet weight) = Ctissue (dry weight) x (1 - % water)

Mercury and silver were not positively detected in tissue samples.
Duplicate samples were averaged.
Bold indicates detected concentration; non-detects presented at one-half the detection limit.
NOEC = No observed effect concentration.
LOEC = Lowest observed effect concentration.
Shading and underline indicates exceeds LOEC.
a = See Appendix E for derivation of tissue residue effect levels.
b = Upgradient location in East Ditch (at origin).
HQ = Hazard Quotient
Bold indicates detected concentration; non-detects presented at one-half the detection limit.
Bold text indicates detected concentration; one-half detection limit used as proxy value for non-detects

D TISSUE RESIDUE EFFECT | BT-SD-001° o=  |BT-SD005| .o |BT-SD-006DUP| .o BT-SD-008 wa= | BTSD013| Lo
a

— LEVELS East Ditch | Tissue/LOEC | East Ditch | Tissue/LOEC | EastDitch | Tissue/LOEC | Rose Creek | Tissue/LOEC |Rose Creek| Tissue/LOEC
ANALYTE __|NOEC (wet wt) |LOEC (wetwt) |  (mglkg) (mglkg) (mglkg) (mglkg) (mglkg)
Arsenic 36 42 0.068 0.02 0.077 0.02 0.029 0.01 0.031 0.01 0.104 0.02
Barium NDA NDA 0.149 - 0.109 = 0.034 .2 0.501 = 0.167 :
Cadmium 0.5 0.59 0.077 0.13 0.150 0.25 0.012 0.02 0.367 0.62 0.217 0.37
Chromium 1.44 1,67 0.025 0.02 0.032 0.02 0.008 0.005 0.027 0.02 0.035 0.02
Lead 5 5.22 0.401 0.08 0.351 0.07 0.044 0.01 0.818 0.16 0.234 0.04
Selenium NDA 0.2 0.124 0.62 0.184 0.92 0.156 0.78 0.115 0.58 0.147 0.73
Zinc NDA .12 411 0.37 8.35 0.75 3.37 030 | 2822 2.54 5.444 0.49

Mean HQ 0.20 0.34 0.19 0.65 0.28

D BT-5D-022 BT-5D-034 BT-SD-036 BT-SD-037
Location g T_?/lgf:' g Shosaberger |, FO" _ [WeetOiehy SO Shoenberger "o Shoenberger | . "™
Tissue/LOEC| Outfall | Tissue/LOEC Tissue/LOEC Tissue/LOEC

ANALYTE __|NOEC (wet wf) |LOEC (wetwf) | _ (mglkg) (mg/kg) (mglkg) (mg/kg)
Arsenic 36 4.2 0.031 0.01 0.031 0.01 0.18 0.04 0.03 0.007
Barium NDA NDA 0.251 - 1.820 7 2.22 = 0.14 -
Cadmium 05 0.59 0.003 0.004 0.084 0.14 0.02 0.03 0.01 0.01
Chromium 1.44 1.67 0.062 0.04 0.008 0.01 0.03 0.02 0.03 0.02
Lead 5 5.22 0.053 0.01 0.037 0.01 0.08 0.02 0.03 0.005
Selenium NDA 0.2 0.137 0.68 0.082 0.41 0.12 0.60 0.10 0.52
Zinc NDA .12 1.971 0.18 1.14 2.22 0.20 2.22 0.20

Mean HQ 0.15 0.28 0.15 013




Table 6-4

Lines of Evidence for Assessing Impacts on Aquatic Ecosystems
Former Old American Zinc Plant

Fairmont City, IL

REMEDIAL INVESTIGATION/FEASIBILITY STUDY

No./Location

SD-01 SD-02 sD-05 SD-06 & Duplicate SD-08 & Duplicate SD-13 SD-34 SD-22 SD-36 SD-37
Schoenberger Creek
Shallow marsh Schoenberger Creek { Schoenberger Creek downstream of
East Ditch 1 at East Ditch 1 at mouth | East Ditch 1 downstream |Rose Creek at discharge of|Rose Creek upstream of| discharge of West upstreram of at discharge of the discharge of the
Line of Evidence origin East Ditch 2 of East Ditch 2 of East Ditch 2 East Ditch 1 Collinsville Road Ditch 1 Collinsville Road Engineered Ditch Engineered Ditch
[Surface Water Chemistry
Ephemeral - Ephemeral - zinc Ephemeral - zinc (acute &
Exceeds WQC/| zinc (chronic) | Ephemeral (chronic) Naone {ephemeral) None (ephemeral) chranic) None None selenium (chronic) None
Sedi t Ch y & Bi y
PEC-Q 11.0 257 245 3.80 322 9.95 315 1.31 0.63 1.27
Bioassay Survival 0 0 0 0 0 0 0
Native Species Present during Bioassa Yes No Yes Yes No Yes
Benthic Community Survey
# QOrganisms 53 24 (1 sweep) 55 55 62 4Q 12 66 80 55
# Taxa 16 6 16 15 16 8 5 18 16 13
MBI 6.49 6 6.55 6.44 6.94 6 8.33 6.7 6.67 6.58
TBI 6.71 5 713 6.75 7.29 6 9 7 69 7
Benthic Tissue Ch y
Tissue LOEC TRV HQ
Maximum HQ 0.62 0.92 0.78 254 073 1.14 068 06 052
Mean HQ 0.2 0.34 0.19 0.65 0.28 0.28 0.15 0.15 0.13

Biank celi ndicates fine of evidence not pedformed at lacation

HQ = Hazard quotient;LOEC = Lowest observed effect concentration, TRV = tissue residue effect level value, see Table 6-3
PEC-Q = Probable Effect Concentralion Quotienl; see Table 6-1.

MBI = Macroinvartebrate Biotic index; See Table 5-6
TBI = Tolerance Biotic Index, see Table 5-6

Ephemeral indicates surface waler body I1s ephemeral and channelzed drainage fealure

WQC = water qualty criteria




Table 6-5

Maximum and Mean Hazard Quoti (HQ) for Estil d Benthic Tissue Ci
Old American Zinc Plant Site, Fairmont City, lilino
Facility Drainage Ditch Investigative Samples

8 1exCiUCes IocaNONs WA measured iseue CORCENITRIIONEL

HQ < Hazard Quotient
LOEX. = Lowest observed effect concentration

e Apfandia F 2 191 denvalion ot estimated issue concentranions.
L = Sew Appendix E for derwalion of lissus 1asidue effect lynis
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1. THE INFORMATION PRESENTED HEREIN IS CONFIDENTIAL IN
REPRODUCED OR RE-USED WITHOUT THE EXPRESSED WRITTEN
ORTHO-RECTIFEDAERIAL PHOTOGRAPHY PROVIDED BY SURDEX, CHESTERFELD, NO.
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Figure 4: Ecological Conceptual Site Model

Fish were not observed in any of the sampled waterbodies.
Baseline Ecological Risk Assessment

Former Old American Zinc Plant Site




Figure 5

° Regression Analysis of Benthic Tissue and Sediment Concentrations
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Figure 5 (continued)

Regression Analysis of Benthic Tissue and Sediment Concentrations
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ATTACHMENT A

SITE PHOTOGRAPHS



PHOTOGRAPH: 1 [ PHOTOGRAPHER: | Jeff Stofferahn
DATE/TIME: June 28, 2006 0745

PROJECT: Old American Zinc Plant Site, Fairmont City, Iinois - RUFS

SUBJECT:

Mid section of East Ditch #2, facing east.

[PHOTOGRAPH: 2 [ PHOTOGRAPHER: | Jeff Stofferahn
DATE/TIME: June 28, 2006 0745

PROJECT: Old American Zinc Plant Site, Fairmont City, Tnois - RIFS

SUBJECT:

Mid section of East Ditch #2, facing wesL.
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PHOTOGRAPH:

3 | PHOTOGRAPHER: | Jeff Stofferahn
DATE/TIME: June 28, 2006 0745
PROJECT: Old American Zinc Plant Site, Fairmont City, 11nois - RIFS
SUBJECT:

Mid section of East Ditch #2, east of Photo #1 location, facing east.

e =

2 oy
PHOTOGRAPH: 4 [ PHOTOGRAPHER: | Jeft Stofferahn
DATE/TIME: June 28, 20068 0845
PROJECT: Old American Zinc Plant Site, Fairmont City, lllinois - RI/FS
SUBJECT:

[East Ditch #1, south of confluence with East Ditch #2. Sample location SD-CT-06, macro invertebrate survey/sampling.
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[PHOTOGRAPH: 5 [ PHOTOGRAPHER: | Jeft Stofferahn
DATE/TIME: June 28, 2006 0845

PROJECT: OId American Zinc Plant Site, Fairmont City, Inois - RIFS

SUBJECT: [East Ditch #1, south of confluence with

East Ditch #1, south of confluence with East Ditch #2. Sample location SD-CT-06.

N ] ¥ T

PHOTOGRAPH: 6 [ PHOTOGRAPHER: |
DATE/TIME: June 28, 2006 0935

PROJECT: Old American Zinc Plant Site, Fairmont Gity, Iinois - RIFS
SUBJECT:

iEast Ditch #1. Sample location SD-C1-01, facing south.
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IPHOTOGRAPH: B | PHOTOGRAPHER: | Jeff Stofferahn
DATE/TIME: June 28, 20061 0935
PROJECT: OId American Zinc Plant Site, Fairmont City, Iinois - RUFS
SUBJECT: East Ditch #1. Sample location SD-C1-01, facing NE.

‘.f‘*
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[PHOTOGRAPH: 8 [ PHOTOGRAPHER: | Jeff Stofferahn
DATE/TIME: June 28, 2006 1020

o |PROJECT: [Old American Zinc Plant Site, Fairmont City, linois - RUFS

- SUBJECT: East Ditch #1, immediately SE of East Ditch #2 confluence. Sample location SD-CT-05 . Facing south.
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PHOTOGRAPH: 9 [ PHOTOGRAPHER: | Jeft Stofferahn
DATE/TIME: June 28, 2006 1100
PROJECT: Old American Zinc Plant Site, Fairmont City,mnois - RI/FS
SUBJECT:

Rose Creek, along south side of site. Sample location SD-CT-08, facing SE.

PHOTOGRAPH: 10 | PHOTOGRAPHER: | Jeff Stofferahn
|DATEMIME: June 28, 2006 7100

PROJECT: Old American Zinc Plant Site, Fairmont Gity, OIS - RIFS

SUBJECT:

|Rose Creek, along south side of site. Near sample location SD-C 1-08, facing west.
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[PHOTOGRAPH: 11 TPHETOERAPHER: 1 Rhonda Regester
DATE/TIME: June 28, 2006 1545

PROJECT: Old American Zinc Plant Site, Fairmont Eity, lllinois - RI/FS

SUBJECT:

Old Cahokia Creek watershed, west of West Ditch Outfall. East of sample location SD-C-034 (at edge of open water), facing west.

Prr S
{ " Y ﬂ - A . N -~ E
[PHOTOGRAPH: 12 T PHOTOGRAPHER: | Rhonda Regester
DATE/TIME: June 28, 2006 1545
PROJECT: [Old American Zinc Plant Site, Fairmont Gity, Iinois - RIFS
SUBJECT:

Old Cahokia Creek watershed, west of West Ditch Outfall. At sample location SD-G 1-034, facing east.
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PHOTOGRAPH: 13 | PHOTOGRAPHER: | Jeff Stofferahn
DATE/TIME: June 29, 2006 0850 N s
PROJECT: Old American Zinc Plant Site, Fairmont City, 1linois - RIFS L
SUBJECT: Schoenberger Creek, at west outfall of Old Cahokia Creek watershed to north. Sample location SD-CT-36.
[PHOTOGRAPH: 14 T PHOTOGRAPHER: | Jeft Stofferahn
DATE/TIME: June 29, 2006 0850
PROJECT: Old American Zinc Plant Site, Fairmont City, 1inois - RIFS
SUBJECT: Schoenberger Creek, at west outfall of Old Cahokia Creek watershed to north. Sample location SD-CT-36. Facing ENE.
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PHOTOGRAPH: 15 T PHOTOGRAPHER: | Jefl Stofferahn

DATE/TIME: June 29, 2006 0935

PROJECT: Old American Zinc Plant Site, Fairmont City, lllinois - RI/FS

SUBJECT: Schoenberger Creek, downstream of west outfall of old Cahokia Creek watershed. Sample location SD-CT-37, facing NW.

PHOTOGRAPH: 15 [ PHOTOGRAPHER: | Jeff Stofferann

DATE/TIME: June 29, 2006 0935

PROJECT: Old American Zinc Plant Site, Fairmont Gity, Inois - RIFS

SUBJECT: Schoenberger Creek, downstream of west outfall of Old Cahokia Creek watershed. Sample location SD—Cﬁfacing NE.




PHOTOGRAPH: L [ PHOTOGRAPHER: | Jeff Stofferahn
DATE/TIME:

June 29, 2006 &%rox. 1650 "
PROJECT: Old American Zinc Plant Site, Fairmont City, lllinois - RI/FS

SUBJECT:

[East Ditch #1, near sample location SD-CT-01, looking south.

HO PH: 18 [ PHOTOGRAPHER: | Jeft Stofferahn
DATE/TIME: June 29, 2006 Approx. 1650
PROJECT: Old American Zinc Plant D§ite, Fairmont City, lllinois - RI/FS
SUBJECT: East Ditch #1, roughly 200 feet SSW of sample location SD-CT-091, looking SSW
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[PHOTOGRAPH: 19 [ PHOTOGRAPHER: | Jeff Stofferahn
DATE/TIME: June 29, 2006 Approx. 1650

PROJECT: Old American Zinc Plant Site, Fairmont City, TMinois - RIFS

SUBJECT:

PHOTOGRAPH: 20 T PHOTOGRAPHER: | Jefl Stofferahn

East Ditch #1, roughly 300 feet SSW of sample location SD-CT-091, looking SSW
¢ B,

DATE/TIME June 29, 2006 Approx. 1650
PROJECT Old American Zinc Plant %ite. Fairmont City, lllinois - RI/FS
SUBJECT East Ditch #1, at culvert approximately 750 feet SSW of sample location SD-CT-01, looking NNE.
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[PHOTOGRAPH: 21 [ PHOTOGRAPHER: | Jeff Stofferahn
DATE/TIME: June 29, 2006 Approx. 1650

PROJECT: Old American Zinc Plant Site, Fairmont City, Iinois - RIFS

SUBJECT: |East Ditch #1, at culvert approximately 750 feet SSW of sample location SD-CT-01, looking SSW.

PHOTOGRAPH: 22 | PHOTOGRAPHER: | Jeff Stofferahn
DATE/TIME: June 29, 2006 Approx. 1650

PROJECT: [Old American Zinc Plant Site, Fairmont Gity, Inois - RIFS

SUBJECT: East Ditch #1, at culvert approximately 250 feet NNE of confluence with East Ditch #2, looking NNE.




23 [ PHOTOGRAPHER: | Jeft Stofferahn

PHOTOGRAPH:

DATE/TIME: June 29, 2006 Approx. 1650 - =
PROJECT: Old American Zinc Plant Site, Fairmont City, Iinois - RIFS
SUBJECT:

|East Ditch #1, at culvert approximately 250 feet NNE of confluence with East Ditch #2, looking south.

[PHOTOGRAPH: 24 [ PHOTOGRAPHER: | Jeff Stofferahn
DATE/TIME: June 29, 2006

PROJECT: [Gld American Zinc Plant Site, Fairmont City, Minois - RIFS

SUBJECT:

East Ditch #1, at north end of culvert immediately north of confluence with East Ditch #2, looking NNE.
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PHOTOGRAPH: 25 !} PHOTOGRAPHER: | Jeff Stofferahn
DATE/TIME: June 29, 2006 Approx. 1650
PROJECT: Old American Zinc Plant Site, Fairmont Eity, lllinois - RI/FS
SUBJECT: JEast Ditch #1, at south end of culvert at confluence with East Ditch #2, looking SW. Sample location SD-CT-05 in mid-photo.

[PHOTOGRAPH: 26 [ PHOT HER: | Jeff Stofferahn

DATE/TIME: June 29, 2006
PROJECT: Old American Zinc Plant Site, Fairmont Eig, Tinois - RIFS
SUBJECT: JEast Ditch #1, at culvert at confluence with East Ditch #2, looking east at East Ditch #2.




[PHOTOGRAPH: 27 | PHOTOGRAPHER: 1 Jeff Stofferahn
DATE/TIME: June 30, 2006 Approx. 0815

PROJECT: Old American Zinc Plant Site, Fairmont City, Minois - RIFS

SUBJECT: Snapping turtle in Rose Creek near bioassay sample point SD-CT-013.

o e e e et e e
PHOTOGRAPH: 28 | PHOTOGRAPHER: | Jeff Stofferahn
DATE/TIME: June 30, 2006 0830

PROJECT: Old American Zinc Plant §ite, Fairmont Eig, Mnois - RIFS

SUBJECT: Collecting bioassay sample at location -013 in Rose Creek.




PHOTOGRAPH: 29 | PHOTOGRAPHER: | Jeff Stofferahn
DATE/TIME: June 30, 2006 0850

PROJECT: Old American Zinc Plant Site, Fairmont City, Minois - RIFS

SUBJECT:

Bioassay sample at location SD-CT-013 in Rose Creek.

[PHOTOGRAPH: 30 T PHOTOGRAPHER: | Jeft Stofferann
DATE/TIME: June 30, 2006 1150

PROJECT: Old American Zinc Plant Site, F airmont City, inois - RIFS

SUBJECT:

Open area between West Ditch outfall and Old Cahokia Creek Watershed pond. Approx.160 feet NNW of outfall, facing NNW.
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[PHOTOGRAPH: 31 [ PHOTOGRAPHER: | Jeff Stofferahn
DATE/TIME: June 30, 2006 1150

PROJECT: Old American Zinc Plant Site, Fairmont City, Tiinois - RVFS

SUBJECT:

Approximately 160 feet NNW of West Ditch outfall, looking SOE.

PHOTOGRAPH:
DATE/TIME:
PROJECT:
SUBJECT:

-“ - i > .

32 [ PHOTOGRAPHER: |

Jeff Stofferahn

June 30, 2006 1200

Plant community study reference site.

Old American Zinc Plant Site, Fairmont City, Minois - RIFS.

torm water culvert on north side of Collinsville Road.




Fm: 33 | PHOTOGRAPHER: 1 Jeft Stofferahn
DATE/TIME: June 30, 2006 1210

PROJECT: Old American Zinc Plant §ite, Fairmont Eity, Illinois - RI/FS

SUBJECT:

Plant community study reference site. Approx. 140 feet W of culvert, facing NNW.

PHOTOGRAPH:
DATE/TIME:
PROJECT:

SUBJECT:

34 [ PHOTOGRAPHER: | Jeff Stofferahn

June 30, 2006 1210

}Fald American Zinc Plant Site, Fairmont City, Minois - RIFS
|

ant community study reference site. Approx. 140 feet W of culvert, facing north.




PHOTOGRAPH: 35 [ PHOTOGRAPHER: | Jeft Stofferahn
DATE/TIME: June 30, 2006 1210

PROJECT: Old American Zinc Plant Site, Fairmont Gity, 1inois - RUFS

SUBJECT:

Plant community study reference site. Approx. 140 feet W of culvert, facing ESE. Culvert is at base of large tree in center-left of photo.
S > L %
~

PHOTOGRAPH: 36 [ PHOTOGRAPHER: | Jeft Stofferahn
DATE/TIME: June 30, 2006 Approx. 1225

PROJECT: Old American Zinc Plant Site, Fairmont Gity, inois - RIFS

SUBJECT:

JPlant community study site at Rose Creek outfall. Approx. 150 feet N of outfall, facing N.




|PROTOGRAPH: 37 | PHOTOGRAPHER: | Jeff Stofferahn
DATE/TIME: June 30, 2006 Approx. 1225

|PROJECT: Old American Zinc Plant Site, Fairmont Gity, Ilinois - RUFS

SUBJECT:

|Plant community study site at Rose Creek outfall. Drum carcasses along fiow path roughly 200 feet NNW of outfall.

PHOTOGRAPH: 38 [ PHOTOGRAPHER: | Jeft Stofferahn
DATE/TIME: June 30, 2006 Approx. 1225

PROJECT: [O1d American Zinc Plant Site, Fairmont City, Tinois - RIFS

SUBJECT:

|Plant community study site at Rose Creek outfall. View of flow path between two study transects, NNW of outfall.




PHOTOGRAPH:

DATE/TIME:
PROJECT:
SUBJECT:

39 [ PHOTOGRAPHER: |

Jeff Stofferahn
June 30, 2006 Approx. 1225

[Old American Zinc Plant Site, Fairmont City, Ilinois - RIFS

JPlant community study site at Rose Creek outfall. View of flow path between two study transects, NNW of outfall

PHOTOGRAPH:

40 [ PHOTOGRAPHER: | Jeff Stofferahn
DATE/TIME: June 30, 2006 Approx. 1225
PROJECT: Old American Zinc Plant %ne, Fairmont City, lllinois - RI/FS
SUBJECT: F’Iam community study site at Rose Creek outfall. Transect study area approx. 300 feet NNW of outfall, facing NNW




41 T PHOTOGRAPHER: | Jeff Stofferahn
June 30, 2006 Approx. 1225

Old American Zinc Plant Site, Fairmont City, linois - RUFS

Plant community study site at Rose Creek outfall. Transect study area approx. 300 feet NNW of outfall, facing NNW




PHOTOGRAPH:

42 | PHOTOGRAPHER: | Jeff Stofferahn
DATE/TIME: December 12, 2006 1105
PROJECT: Old American Zinc Plant Site, Fairmont Gity, Minois - RIFS
SUBJECT:

Sample location SW/SD-45 in wet meadow downgradient of West Ditch Outfall. Looking NW.

PHOTOGRAPH: 43 [ PHOTOGRAPHER: | Jeff Stofferahn
DATE/TIME: December 12, 2006 1105

PROJECT: Old American Zinc Plant Site, Fairmont City, Illinois - RI/FS

SUBJECT:

Sample location SW/SD-45 in wet meadow downgradient of West Ditch Outfall. Looking SE (outfall point in background).




PHOTOGRAPH: 44 | PHOTOGRAPHER: | Mike Carlson
DATE/TIME: December 12, 2006 1115

PROJECT: Old American Zinc Plant Site, Fairmont City, lllinois - RI/FS

SUBJECT:

Collecting sediment sample at location SW/SD-38, at southern edge of open water in Cahokia wetlands complex. Looking NW.

PHOTOGRAPH: 45 [ PHOTOGRAPHER: | Jeff Stofferahn
DATE/TIME: December 12, 2006 1125

PROJECT: [Old American Zinc Plant Site, Fairmont Gity, inos - RUFS

SUBJECT: Sample at location SW/SD-38, at southern edge of open water in Cahokia wetlands complex. Looking NW.




PHOTOGRAPH: 46 [ PHOTOGRAPHER: | Jeff Stofferahn
DATE/TIME: December 12, 2006 1125

PROJECT: Old American Zinc Plant Site, Fairmont City, inois - RIFS

SUBJECT:

Sample at location SW/SD-39, at southern edge of open water in Cahokia wetlands complex. Looking NW.

[PHOTOGRAPH:
DATE/TIME:
PROJECT:
SUBJECT:

a7 ] PHOTOGRAPHER: ]

Mike Carison
cember 12, 2006 1135

American Zinc Plant Site, Fairmont City, Iinois - RUFS

Collecting sediment sample at location SW/SD-40, at southern edge of open water in Cahokia wetlands complex. Looking N.




PHOTOGRAPH:
DATE/TIME:
PROJECT:

SUBJECT:

48 T PHOT HER: | Jeff Stofferahn
December 12, 2006 1350 B
Old American Zinc Plant Site, Fairmont City, Ilinois - RIFS

Sample location SW/SD-41, Rose Creek at confluence with West Ditch, SW comner of Site. Rose Creek culvert under access point to CSX
terminal in background. Looking ENE.

PHOTOGRAPH:
DATE/TIME:
PROJECT:

SUBJECT:

49 [ PHOTOGRAPHER: | Mike Carison
December 12, 2006 1445

Old American Zinc Plant Site, Fairmont Gity, Iinois - RIVFS
hSample location SW/SD-43, Rose Creek roughly 230 feet upstream (SE) of Collinsville Road.




PHOTOGRAPH: 50 | PHOTOGRAPHER: | Jeff Stofferahn

DATE/TIME: December 12, 2006 1445

PROJECT: Old American Zinc Plant Site, Fairmont City, Iinois - RIFS

SUBJECT: Sample location SW/SD-43, Rose Creek roughly 230 feet upstream (SE) of Collinsville Road. Looking W.
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51 | PHOTOGRAPHER: | Mike Carlson

cember 12, 2006 1445

Old American Zinc Plant Site, Fairmont City, Inois - RIFS

e————————————————————————————————————————————————————— _——
Sample location SW/SD-43, Rose Creek approximately 230 feet upstream (SE) of Collinsville Road. Looking W.




PHOTOGRAPH:
DATE/TIME:
PROJECT:
SUBJECT:

52 | PHOTOGRAPHER: | Jeft Stofferahn

December 14, 2006 0910 - 0920

Old American Zinc Plant Site, Fairmont Gity, nois - RIF S

Wet meadow between West Ditch outfall and open water of Cahokia wetlands complex. Near outfall, looking NW.

[PROTOGRAPH:

DATE/TIME:
PROJECT:
SUBJECT:

53 [ PHOTOGRAPHER: | Mike Carlson

mber 14, 2006  0910-0820

Old American Zinc Plant Site, Fairmont City, Minois - RIFS

[Wet meadow by West Ditch outfall, looking NW. Panorama with photos 54, 55 and 56.




[PHOTOGRAPH:
DATE/TIME:
PROJECT:
SUBJECT:

54 [ PHOTOGRAPHER: | Jeff Stofferann

December 14, 2006 0910 - 0920

Old American Zinc Plant Site, Fairmont City, 1llinois - RIFS

Wet meadow north of West Ditch outfall, looking WNW. Flag for sample SW/SD-45 in left foreground. Panorama with photos 53, 55 and 56.

[PHOTOGRAPH:
DATE/TIME:
PROJECT:
SUBJECT:

55 [ PHOTOGRAPHER: | Mike Carlson

December 14, 2006 0910-0920

0ld American Zinc Plant Site, Fairmont City, Iinois - RUFS

Wet meadow north of West Ditch outfall, looking WSW. Flag for sample SW/SD-45 in rightt foreground. Panorama with photos 53, 54 and 56.




PHOTOGRAPH:
DATE/TIME:
PROJECT:
SUBJECT:

56 T PHOTOGRAPHER: |

Jeff Stofferahn

December 14, 2006 0910 - 0920
Old American Zinc Plant Site, Fairmont City, Ilinois - RIF S

Wet meadow north of West Ditch outfall, looking SSW. Panorama with photos 53, 54 and 55.

[PHOTOGRAPH:
DATEITIME:
 |PROJECT:

" |suBJECT:

57 [ PHOTOGRAPHER: |

Mike Carison

[December 14, 2006 0910-0920

Old American Zinc Plant Site, Fairmont Gity, Iinois - RIFS

LEdge of open water in Cahokia wetalnds complex, downgradient from West Dicth Outfall. Duck blind in center of photo. Looking NNW




PHOTOGRAPH:

DATE/TIME:
PROJECT:

December 14, 2006  0910-0920

58 [ PHOTOGRAPHER: |

Jeff Stofferahn

SUBJECT:

Id American Zinc Plant Site, Fairmont (WyTIIinois—Rl/FS

Wet meadow, looking NW approx. halfway between West Dicth outfall and open water of Cahokia wetlands complex.




PHOTO 59 PHOTOGRAPHER: Jeff Stofferahn
DATE: July 17, 2007 TIME: 1020

SITE: Former American Zinc Site, Fairm<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>